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mess 3] Miefe^saafi. ArtsnfcHtfwg* 
x- * t g«-r a c i: *i$a t-t&mimz mmvmm 

-T5 C t ^ISi:-r5iS*fl2 S/ili 3 fBSs©B&s$!L3 20 

4fBfc<oB#*ajam 

a, Mie^^ttftWttK^ffl^Tsmtrcfer 1 -^ 3 <> 
•?%m&m.2 *■>£> 7 ov-rn^fcieigoH^a^So 

[«*«9] BulgttttWttKtis ¥*§«T?*«ct* 
W« fc-T s H!*Jl 9 fB«£>B(«!$aiM73 r£o 
[ft*a 10] KHEIEH-ttttKtt, ¥i5fM8«fctf v/> 40 

fc# £> ft 3 § WigB& <£ Cf fig W fcttfc L *V 

* 1 commc <t d ff 5 c i: -r s 2 



•t&MMmzfrib 1 2 ov>-rti^fciBi8<33iffl^jaa^ 

So 

*5 «k tf !SW§ t L ft v ^fe^Mf;: *3V >T&j^fl[)f£f gp 
[0 0 0 1] 

3i»fH8«fctfB««yi^»K err 
[0002] 

[0 0 0 3] c<0«t5lc y H^A*Sa<D«^i:SBtc 

[0004] iiAAgi^e»A*?nfe*7- 

[0 0 0 5] gfitCflc#L&^fflji&££ffli: LTtt. 
WUCIE^^-T SXYZHfiJ^ffi^ v L* a* b* Sfe 

tr t 7 >7s* 7*;w)jwtffl*4XYZ=iw*ti <e> iiu ? n 

Sfe*, B«Aa*^©«#fr&XYZHPJ*ffl*8l£ 
[0 0 0 6] i6Bfc«J:t;BaWteflc#L«:V^^ra' 

^s»*K3fs©jsw*3b^*«^-rntf, xyz 
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[0007] C©«fc 3 .fciHSAltirtSIKOfeSIHIfr 
[0 0 0 8] #f£W« s f>"?W^7, V;l/^X^* 

[0 0 0 9] t£*OWRA*»llO*-v5^*7-l'-i?- 
~>3 >S«tC{±. fiflJxJf,' #ffl¥7 - 1 7 4 6 3 1^ 

2f «k WM¥ 1 1 -8 5 9 5 2 ^ffi3B«OfeW^K 

fi, #HfI¥ 9-2 3 3 4 9 0 ^i^iEiCfi^a 5 U- 

R' =-1.773 + 0. 1369R + 0. 



[ooio] w?7- 1 7 4 6 3 i *§&fg-e«\ B<i 

h;l/*lft^*^Fi**BB^l/TV»S 0 ^©#I1%H2 0 

[ooi i ] *1\ #112 o o i tx^snftiiif- 
*rgb£. »fiicii8^a##ic2*H*-e^ft-rs. tots 
mtm<D 2 &ihjr& o» 1 ) t^-r 0 (» 1 ) & 



/a 



[0 0 12] 
0006568R' 



G'=-0. 1946 + 0. 09309G -1 0. 0008552? 
B' =-0. 2366 + 0. 07422B + 0. 001 00 IB' 



(1) 



[0 0 13] M^. #112 0 0 2T\ )Sa^«^ 
t)XYZH$iMffl^»tH-T^o *^t#IH2 0 0 31?, XYZ 
[0 0 1 4] #112 0 0 2 fclSttSS@j»fT?>Ja:> 

feLTXYZH*iMffl^46T43<o ^tt> B&f*— £ 
£XYZ3M»«fcS^SfT*JM*» ieiftfc±t)t63£* 

mmtmmm t<Dmmt>m^t&%£ 5 im^m^m 

tlSat«fT5>J*filHl»ff5!lt^5. fi@»fr5>Jtt, XYZ 

m 2 ) -easnso OR 1 ) r% rti a t 1 1 <dwm 

[0 0 15] 
[&2] 
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[0 0 16] Sc/"c, #112 0 0 3{C43tt3#ftK*f*£> 40 
^TCtix fi»Jx.{f 400nm*> £7OOnoi0^*l:7fc<9$GH£:lOnm:}3 

^©»l£T?*S-rS#ffi^ffl^5 0 «3fflO?i6 
>h^C7)1:\ m=3T-#^T'fe^/cJ6, XYZH*iMffl^e.* 
[0 0 17] C<D«fc3fcft#©+-Vv*£^-fc*— 
^WL/cXYZHMii[«i:0)a[Hl!)S»#f{-j; , 3, BHtx- so 



[0 0 18] $fc, «fMPF 1 1-8 5 9 5 2^$8IB«c 
[0 0 19] 3:1% =*M«TfcH«-7*— h;H 

^x, Eoi±m^«^ft?rij, xizm&M&ttm^t b 

r-fe^o (»3) *fi0»fx5U (St 2) t^A-rsi: 

(»4) tfS&tl'S. CO) (»4) KlfeVT, Rfffi, 

JWHLTfc^ 0R4)'©Rff tc^ALTt3< chT\ 
Wfcr-^^BXYZHSJilWift^ftl-riffW (»4) £ 

[0 0 2 0] 
[S3] 

T=EoXf 

(3) 

{ I=E.Sf 

[00 21] 
B»4] 

M-EgXRf f E„S (B.SR ff E^)-» (4) 

[0022] coj;o tc±te^*Oili{tA^SBcr)^^ 



[0 0 2 3] tfc, 1WP9-2 3 3 4 9 0^«IB« 
©fev-a 5 b—> 3 mmAtigiWfrib At) 

ztircwimmm<DftmT<D'eiic^&LTfribT'( xx 

[oo2 4] ^<d^ih£0 2 i *m^xmmirz, 0 mm 
f7-i 7 4 6 3 i m&mimvjj&tmmc ftyts. 

m-tZo fLT, #/«2 1 0 1 TAftBHi 

So ^C¥J12 10 2T\ Jf^nfcm^^ h/l/fr>P> 

[0 0 2 5] -ju—^;]y^-y hy—?Tl^ fff- X 
A:frx-*Tii1&i6TS3M;tfA#<&3o ZcDfc®, - 
[0 0 2 6] 

[fPJltfg?** l J: 5 i: f 3 SB] ±IE^*0^-e«> 

A^MtftC^T 1 ocDff^Jfe&Wi- 

[0 0 2 7] LfrU HISlcffi^-rSiii^ll^L/c^ 
¥#®#fr£«$2nT^£cfc«;fr?;&3o ffil*.tf* 

mm. msmmr wvtmrz tmmwis* 

[0 0 2 8] *-ct\ »^{**^j*o*k:ia^-err, SB 

tit*, &m. mm, mnm zmtttt3itB.(om&&WMf* 
[0029] .wsf^&mtcm&Litm^ictti. 
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tt3*7c*jH**. matt. v*-i-fv *x *Xf- 

^A/l/y+J-^x-r-rr^UAA Vol.3 No. 10 1986 
i> 1673 rx^Uax^i/ 3 > V~T tf;l/ 

X m^x^x^X x-^h/i/ 'HW^y 
7. *>YX x^e-;i/ X>v*-X *X 

fltjcjj a'-rs c fc«T€*i/">o 

[00 3 0] CKDiafc, ffl^A^J^ROli^x-^A^ 

[00 3 i] *mm. ^^s^fcffi*Tft?nfcfc© 

[003 2] 

[0 0 3 3] C^i^fc-r^ChT', ^-i6iaStf=»¥ 
«fi^<^ A^B«x-^3b^gBfeS^tiSBfe<tt>* 

[0034] $/c, *t^fie*pi?»¥^^^-r5ofc 

<*5fltt, ^ < <0«¥^«r £t&> 

* tsit*a^ uTjts%fr a c t tc cfc t) s • ^s^sjs 
t- t ^b « s v h±^b*3 j: y« l a v >ft x - ^ 

40 C fcJ^TtSo 

[00 3 5] 

[fSWOSIiSOJBffi] W*^ 1 fc!3«oSS«H{4v H^A 
so ^^fS 0 
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[0 0 3 6] M#B2£|ggt0%91U* ftfehfcimW 

coo37] mxm 3 tcie«<Di8Bj!tt, w^js 2 iB*to 
[0038] »*S4 tsea^awtix w*S2 *fc« 

3fB«©B&&a?tri*KfcV->T, SulEfe^SlSaSti, A 
^SttfcBWfc^OSfilROfetfffiiHate© 5 ^cov^-r 

fiK«Ufcfc» jfc^cMS&i^Bfftffi^fciSft&ttS-e. 

[0 0 3 9] »*«5fc|E«0«Wa:x 18*1 4 12«© 

[0040] »#«6tf5*o^t±x m$.m4tm<D 

[0 0 4 1] m«W7teSB«©«Wtt, tt*J2A^6 

saati. A73 « nfeH*©^©*B*©ft^«nafc^© 
LTSttiLfcfex-**, sfjf em^ic jrr * ems ic 

[0 0 4 2] «#E8£ffil8©fSPl«\ §t#332A^7 

©t^-rn*Hcfa«(0B{f»a73^ictev>T. #h^©& 

[0 0 4 3] W*«9fcE«<D«Wti, M*H8Ktto 



s < wje-r s fi i: t» * a i: v f^ffl * *-r 

[004 4] M$g 1 0 KffitfcOSglPJtt, M«g8iBK 

a^t* t a t ^ 5 f^ffl ^w-r a 0 
[oo4 5] 1 1 KBmofsmit* mimzfrz 

10 7<DV^-fn*HClBK<DB#Saa>7?*lC*3V^T, £Bil<D 

[0 0 4 6] 1 2 fclS«0«ftf tt, §»*S2 A^6 

7 ©v^ti*MJ:|g«(7)B^5aa^'fetc43V-'T, &BH<0 

[0 0 4 7] M$g 1 3 tC<K©»W«x 2 a^ e> 

1 2tOV^-rnAHCfBffi«OB^Ma73SlCi3V^T. 

30 tA^#SfcV-"5^ffl^WrS 0 

[0048] m&s 1 4 iztmvmmt, m$mz 

1 2 ©V>-rnA>tcfBtE©B^lCa7?S^*V^T, ttfBJK 
-&fflcD^-!lPltl*^^it«ttl?A>P>S[tfi U 7>«lRlte« 

[0049] 'MMtgi 1 5 icmmomiiz. 1 4ia 
*sp»ati jpjje-r s c t a i; v> 5 ^*-r So 

[0 0 5 0] W*JSl 6iCtdM<0^mit. 4 IB 

[005 1] ot, *mi<D$m<Di&Mic-z>^rmm%: 
so [0052] mmcDBM i ) B« A^sa 
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kzmf l & v * ^jt^-r s ^®znm l t & < „ 

•?-bT, B^A^B^£A;fr£nfcB^x-#cD#B 

&%>o 10 

[0 0 5 3] mffimc&'r~$*mfet&lc 
[0 0 5 4] |g2 

apffctf, B^A^fiO|lD-<D«^ffi£&oTL3;5nJ 
[0 0 5 5] LA~>Ls v^Wv^FfclcifK H#A^3 20 

[0 0 5 6] CftfcttU *%B^T(i, 

ism 1 op-gs^ti/^ vm^m^-rt pj 30 

[00 5 7] ±IB^2©Ppg®^fe§-fe>"9-^^ 

[0 0 5 8] ^CT, &mM<DBmTlt. flSH<I& 
Bf§A*l&i: bt\ RGB3^> Y<D& l tl*n~0 : Ti?$)\'ti 

*f- =f US* 2 i: Lfcl§^-*l&D±tf'£o 40 

[0059] mut. mm<Dmm 1 tA^^AAgfo 

RGBSift-r-^ ^T^ES^Bftix-^ *S;Tr 3B 
[0 0 6 0] lait^T, 1 0 1(iRGB3^K© 
m, 1 0 3(iA*B« 1 0 2*S«-rsA*H»i3« 

gp, 1 0 4&xtimm 1 0 2 o^®iscDS!ia$ij^i*ff •? 

£ft3?JfflJgp, 1 0 5 li^LteUmt 1 0 4 Oig^tc J: K> A 
^BMBitSP 1 0 SA-'t.Bt^tH^nfc^B^OB^fiT 
^-SiigBft-r— 1 o OtiftgBftf^— ^ 10 5A 1 so 



&&wcM£*i»£*s?H»^ift3^ 1 0 r\tnm 

&C£IC?% 0 1 0 8«X*^— B# x— * 1 0 7 atflr 
JB-r5*xdry*JpJ^r5*xrfiJW^» % 1 0 9ti# 

xdru«jg» 1 0 BTfWssnfc*? 1 jy«^, 1 1 0 

ItAfd'Jitl 0 9{cfSDT^jgM^«^{cffl^^ 

tftfj-rsaass&sk 1 1 1 mmrsp 1 1 oa^m 
fcarnsaasaiRfl*, 1 1 2 tirc&xf- 
=t u «©^s*f spats/ <5 * - * *te« l t & < ; \? 
*-*&wgts 1 1 3«mssir«'^i 1 mimic*. 

1 1 4ttjee/^^-* 1 1 3*ffl^T»jttRi** 
«£*'ff3$HfcE»JMt£», 115 ttSBesnfeaa 

Itf-^tf)M5«$T-^, 1 1 6tiitlISf- 

* 1 0 5<D5msMmwmiimTLrcc£*WK-?zffl 
mm^ 1 1 7(i»7tes^7 :; -^*f2g5-rsB#iesi 
1 1 8iiB«5aasg, 1 1 9imm&mmmfrt> 

[0 0 6 1 ] m 1 oB^a^BcDSjf^BiB^-rsc b 

»A^H 1 0 1 frZXtlZtltcm&T—!? 1 0 2tt, 

A^BM3«gpi 0 3tcfgii?nSo ^ut^ 

ffi 1 0 4 cDjt^lc<fc D , A*iB«i2ttaP 1 0 3 *>£>MI 

B^ffi^^Kg^^gPl 0 6Aft|B®f-^ 1 0 
5 t LTWE*ajSnSo 5HS9Bttl»56a5 1 0 6Ttt, ft 
llif-^ 1 0 5 £7,* B#x-^ 1 0 7 lcs£$! 

[006 2] ^c, x-h^-wmT-ztfmctmzn 
seu w®s***xjyis^i 0 9fcLTto*-rso 

ftWHSHRSPl 1 Oti^xrfyff^i o 9*S»J, W^? 

^IB«»l 1 2^p>^m-r 0 /^^-^gaitapi 1 2 

[0 0 6 3] ^5ftf**^g|5l 1 4Tti, 
fB1ta5l 1 2fr5&#WSttfcl£fert7*-£ 113* 
ffl^TX*7-iif-^ 1 0 7^P.^S*f**jtS 

-rso setife^Mts^x-* 1 1 siiSAGfiflii 
1 7icfBS$ns 0 cn&— JioiBM^aBiiflix-* 

©«7*Sc«-rs©JfflKi-t 1 1 6 10 41: 

tH^-r^o ^#»SI51 0 4 -CHifrJftHl^ 1 1 6*St3- 
S t , t * S * * A^jBfMBIfgP 

1 0 3 *>6iiBiif-^ 105t LT^tUt, tt± 
*A*B»1 0 2 0B^ftfc:^LTait)ji-ro 

[0064] xic^ }mmvk£» 1 0 6 <Dn®imft<o 

^IJ*^LT*5<„ 
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[0065] imfc&mzffl i o 6 Kfctt&®ga\ m 

h7— ^<E>— OT?, z a -nw^^-?^ 

b7 , hP>ti, A#*B«f*-*, tH 
**H«7*-*^&IIM»»tt*WS«nfe-r-*x Tft 

[0 0 6 6] CCDi9%v;l/^W-^-^— trT'hDy 

#«H2 0 1 T*»0feft»5«««nfce»©W*-r-* 
tIiJ6ffl^i6TO#bTfe<o #l©2 0 2TMf2 

fe^©«iJ6ffi^6iS«AtlSH 1 0 1 OG&BattrA' 



10 



20 



[006 9] m. 5 ) OR ( A ) fcfeJR<D#3tt£IMS*tt 

ALTtf e>n§R' .c .B , #aswftB&-r--#i:ft3o 

tcfct^T, 3 o l ttM^^xMcftA-f 3feSS®# 
)tSW$, 3 0 2 ttg»B<|!A;tl=gB l 0 1 OSttfc* 

arapflu 3 o 3SBtf-? i o ziWMm 

3 0 4 fi (ffe 5) ©{l^^T^k 3 0 5 tt&Mom 



IC, #JB 2 0 3 -?li«7*-£ 1 0 2 fcAftx-* £ U 
SSHftiBfcT-***^-* £ LT«#i:IBffi£¥ 

[0 0 6 7] #1112 0 2 ICfcttSSffitfJ&Mi-r— #<D 

J?a;£i£Ko^Ti¥«*attiW3-So aSWftB#x-* 
(iBfRA*j£tt l 0 l o«^56^*7*;Wi:fe5R©Wfe« 

»WD#ftE»*R( A) fc8BU!©#ft#*l>S(A) i: 
mmXti^Ml 0 1 <DRGB3A> K<D^3tSKCR (A) v 
Cg (A) , Cb (A) ^ffil/^v (»5) 7?|i< dfc««T» 
■ftAft&B 1 0 1 OMifi^Ifl^MM 

[0 0 6 8] 
[«5] 



(5) 



fl?%:t>*> GR6) liA*8fil 0 1 Olffi&g. 

Wtt 3 0 2 , Rtf , JSHHMStt 3 0 3, &tf , 

JESSt* 3 o l £ c fc <fc K> , ^¥ft©affiB{i 

x-^3 o 5*^f e»ns„ 

[0 0 7 0] 
[»6] 

- (6) 



[0 0 7 1] «±0±^fcUT^S«tlfcM*fc 



[0 0 7 2] IIWttBfcSgfl 1 0 6 (Cfc^T. 3*11 jg* 
cD-a— 5;V*y 1-7— ?lc&gB®-r-* l 0 5£A 
7j-TSo dtiic^t), -a— 57l/*-y by-^OttJ^jt 

ttfij&ffil 0 6<0ftfHK(iH***.*. 

[0 0 7 3] *«WO»af: ft S*-rrfUJpJ^gB 

1 0 8««j<t«i¥*ffllCOt/^TIfJB^T§o 40 

[0 0 7 4] ^Lft«¥ftfr^5#^JlHi, 01 

tc fc it § jaa^Wj^tu tc ^*^^bT*3<o AfJ 

•J 1 fc LTAHOM, Afi'J 2 t LT?08fcl^ * 

[0075] *xdfy^s^Lfee>, =&*xdrus<oM 



S5ic^-r<j;9ic, m^n^A^LTt<tv^u an,© 

[0 0 7 7] #IH4 0 2T\ 1 0 6 tlUt 

<DSftaT% H^x— zfrhxti'y —mm?— 

T*5<„ #114 0 3t*X*7- BWftT*— *0¥^Hfc» 

ixKfcLTfgti-rs, 

[007 81 ^1404 TWjeWSfcfcfNi-rSo fJJtBB 
[0 0 7 9] £f\ *7 L 3'JtcWr«.'T ? -^«#|lM4 0 

2 Tit?, nr&m t#wre&m?< tizmmftmc&iT 

l^fcffi^-rSo IE&^MjOjE* (»6) fcjj?r, 
[0 0 8 0] (IS6) (Cfe^T. Nfifcauss (ft)!?* 
0, fcauss (/x)<Di:$t l fcftS «fc 5 fclEJiffc-f Sfc*& 
fc»ALfcftBre**o B^A^^Hl 0 1*WF 
*^<>K«t (»6) *ftJ*LftOO.ftOO.ft 
(x)tU ^nP,0«^WSMS!ftL, (»7) T** 
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[0 0 8 1] 
[87] 

f{R\G',B'). f B (Jf)f e (G')f l (B') - (7) 

[0 0 8 2] J«±T\ §*T-ri-U«{cWSMW#e»n 

So 

[0083] ^tc, ±iB¥diTif znrcmfem&zm^ 
^riHBjj-r s c 

[0 0 8 4] #Hi6 0 1 T% #*^rfy <Dffl5£|188 (8 
7) tX*7-RG BBKir 1 — ^(R',C',B')%fUU 10 

fe^^V^-r^U^Af-^'Jf^lt-r^o #«6 0 3 
T\ #|lfi 6 0 2f1l5nft*f^ 'J #WiSIET*fc S 
W/£-fS 0 A^$4a/cX*5— RGBiB^x-^ (R.G\ 

[0 0 8 5] ¥JIB6 0 3<D*^e*I%ti-MC^|lllCOV>TlK 
BJTfSo 3:1% R'<DiEM^MgS(fR(x)*\ 0!|;U£8O^ 
— fe> KOfi«KBB*^'rffi*±HH«R« , 2 0 / <— fe 
>h««KM*^ffi*TKMte*Rii:-rSo- 20 
KLT, G'.B'tO^T&lsltttl;:, ±ffife<fctTR|5gfl5ia 

(r'.g'.b 1 ) ^BMartfc*ntf^ x*7-H«7*-^tt 

¥JH6 0 2T»6tifc*-r=fU«^lt«:iR-rsfc!pJS? 

[0 0 8 6] JW±«A-rdf'Jf"J^73jST(i, X*^ — B 
©fcift, R' .G' .B'^nf tl©ffi»«ttf i^tlTI/^ 30 

[0 0 8 7] R' ,G' ,B'©ffiMHS^fe#^Lfe<fc OXWtt 

B,rrs 0 

[0088] vM^yifxsg»i, (88) Tfemzti 

So (88) {CfcVT, ZttX^^-RGBBi^x— £<3[> 

swim ft«x*^— RGBS^-^to^p^^ h 

/k xtifiJ^-r^X*^— RGBEiffix-^-^ 40 

fcSo 

[0 0 8 9] 
[88] 

tfO-Ci-rfrV-jO ( 8 ) 

[0 0 9 0] (88) <Dg(x)lC£t\t,£ s A^^nfcX* 
^-RGBBfi-r-^ x ©#-rrfy A^OSgJiti, fflMfr 

SrSI^T, R' ,G' .B , <0«ffiOiie»Wi8:1W8*l»4LTl'' 
SfcA6, 0R8) ©ftT^T-zf'JfUftftff^Cfctt-p* so 
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(88) t (87) *0fffl*-*jfcE#&S o (8 
8) fc«fc««5££ (87) fc«t*«€©DieSr**P«cLfc 
IfU^fitLT (89) ©h(x)^g-rSo 

[009 1] 

[89] 



[0 0 9 2] (89) tfeV^T, x(±ff*cDX*7-RGB 
Hfl&x-#^>;]/T*fctK f(x)li (87) cDf(R\G', 
B*)*««-r*, (87) .0f(x)ttfttf**^S£ % - 

73. (88) ©v^/tfxffi^gwaffiavj^wsi: 
*-r=fyfcJB-r«nJ»tt*i«JlSV'»fci6, (89) cDh(x)(;i 

mtf±zwsi£*T3vicm? <, (8 
8) (89) vm-fivmswtzismLitmtitv'z 

V>So 

[0 0 9 3] W±cD8oB^(C*5^SW^M8h(x)^fflV^T 
ff frftS *x=f 1 7 1 0 8 ©IbfMMRfcH 7 fcfflf 

rsjiirrso 

[0 0 9 4] #IIB7 0 1 X\ =&*xrf«JC0*lJ^M8h 
(x) (89) lCX#5— RGBSH^-r— ^R'.G'.B') 
^ALTW^8flt^»W-rSo ¥«7 0 2T\ 

So #JR7 0 3T\ #116 0 3 4: PO*©IKI«je«fT 
5o -T^fe^ATl^tlfcXA^-ia^x-^R'.G'.B'© 

mmf—^it^mi o 2T*f#£ftfc#x-fy#t»;:jg-f 

St^filtttffeS£W££ft#|fl7 0 4 'Nitty, Hfift 

So 

[0 0 9 5] mc, ¥l«7 047, XT-dVmffiomiE 
iEMftttlc'ftStZv^SVXSmg (x) ag&g 

(x) tfgthre «kt)fe/hStJtltf, Ax^UMffitSf 

&V>fc$|£<£tUS. iX±T, rtr-r^UWSWl 0 8.0ft 
[0 0 9 6] ^ #f§BJJcDfc9 lOOWatfcfcSffiS 

ss?asi i o. -»<5*-*gagan 1 2, wtsMxm 
sgp 1 1 4 <oWift <Dmm\c-D^r®m?z>o 

[0 0 9 7] #«BUtt, A^rfUWjg* 1 0 8T«? 
[0 0 9 8] ^xrryftOjfiSfr^Jtt, /*5*--*ME 

ligpi i zfc^i6«»snt43t), toaa^i 1 oti 

* T J U *'J^g|5 A> P, £ ftfc A r dT 'J «^ 1 0 9 

ctst, ^5><-*8Bit»i 1 2 fc«nfts-nTv*a» 



(9) 



#12 0 O 2-3 3 9 3 



15 



16 



1 0 7**5S2?f*<0$ftfcgS**£ra5£-r5. 
[0 0 9 9] #3fcgiMS<0«j£ft (R5) ©fc2(R' , 

)EEI* *R ( A ) # Jj&& S C i: -?fr 5 • 

[0 10 0] (IS 5) fcjBl^T, X*^— H#-r— 
#^W*ttl8»fcMflte:;fcSfr6., (R5) £MHftft 
*fT5"J«Sfe:St*^nfcf OS 10) fcftS- 

[0 10 1] 

[Rl 0] 

«?. 

(10) 



Rl 



Rn 



[0 10 2] (RIO) <Dfe2ti^*9-H«-r-* 1 

o 7 , (ri ,R2, - .Rnyim^wvttKEiMmoMmwm 

IS'C^.t), £r$#ft0IRft, 400nmA^P.700nmOl0nDitet 
/{•-j*C J ,(A>S(AXfl0 1 (A) + 6' 



1 0 l©jW1Mfc!WliOi»^#K*-3Taia5Sf3U 

[0 10 3] (R 1 0) £ffl<^T, X*-^— Hfcf*-* 
1 0 7^6*3?(*<0^»ttKI**R«llBtt-Siaillttlli8B 
jeiHUTCfet). H«^-*tf0IRtfRGB3 /S> K£>i§ 
(Rl ,R2 , •■• ,Rn) T Ci#7tRtf 3 «fc 0 fe < 81 

[0 10 4] t<D|ffl»fcl*8W*#tt4: LT, 0IJ*ft 

[0 1 0 5] «i£H»*3 35?7DPi (A). 02 (A), 

0 3 (A)t^{±\ (R5) ft (Rl 1) 
tffTZ. tmSEt^T—Zli. (a.b.c)<D 3 3$?©^ h 
/l/fc&5„- fi^T, (»1 0) ft (R l 2) fc»£&x. 
SCfctft't^ (Rl 2) Kfcvvt, fT^JBft fifit 

x*»« i o i <Dttxm&tMW<Dft%.mfit±imi& 

HRfc£ OftSSfrMTfeS. 
[0 1 0 6] 
[R 1 1 ] 



0 2 (A)+c-0 3 (A)>iA 
0 J (A)+cO,(A)>fA 
0 2 (A)+c-0 3 (A))dA 



(11) 



[0 10 7] 
[Rl 2] 



(12) 



[0 10 8] SffiliSRfcLTft flJAtf, I8*7-U 
— K 1994^, i>'4 9CD>7'V— ^s;U^ r^v-'-y 

[0 10 9] fc£l^ft V^X^-bcD^ftSSrt* 
RfiSftOifiSitf'^ hJl/fcSJSMRfcLTfli^TfcJ: 
[0 1 1 0] C © <t 5 fcLTff e.n/c: (Rl 2) (iWfc 



[on i] «3?#ft«i®e?nfcfc*tett. ±13 

cDZvlcmmZS.*:?* (R5) is 

So 

[0 112] ^fgl^T-ft K«Ufc^¥«:©A 

40 fe©-pa&s*>**x=fy|ijsapi os-ewjgu #7"^ 
y tjR-rs 'kwje* nnwf. mMmmmftffi 

>y h 7 - * & if fcffl We* f- df U ffl <0«5£S:fxV \ 

v>-rti<D*x=ru ttisav^wssnntf. (» 1 

2) tiSftStfr^. 

[0 113] *«ffl<DKB8H^H8fc:5«-ro H8?tt, 

10 9lC<fcoT, fflVSJtSJttJfeSje-r* (¥W8 0 
1) „ *-rdTU«#l 0 9A^-rdTU h ^S(/Hi*-r 
rf'J2Tfenft moilf^fe^^ft-a— 1- 

50 y-tic&zM^mcftitLrcmfeitn^ emmso 



(10) 



002-33933 
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2, #/lB8 0 3) , ^•fi\<DiJy'JVTi>mmiI. 
(fti 2) TflSj&fcfrS (¥W8 0 4) „ ' 
[0 114] <KD<t ^tC-rSCfe, #SLfcS¥^C 

So 

[0 115] *fdy«0«^»(CO^TiBJ5 

fSo 

[0 1 16] *7 L :J , J«oa^j£fctt8HBte*Sns 
h 7- * IC <fc S7?i£<D 2 S^t OV^TSJB^-T -So 

[oi 17] st*. m®Mft#t*m^rcj5m*m9*m 

[0 118] ¥IH9 0 1 T\ A-rrfyKJB-rSiP?*© 

0 5 ic^-fo #ins 902 tj\ iHtigRs&tf i o 6 1 mm 
(Dwm-vm&T— z&xfi^-mm'r-zic -s „ 

#AH9 0 3T% ^^*7*-**»S«»lCfE«lt-r 

So sjgiifttt. (mi 2) trac<^-'\;i/C)0*» 20 

i^i'hMfflV^feiK SHEW 

So 

[0 11 9] 3MR9 0 4<DWm*Wmt2>o ¥«9 0 2 
T, 7*— ^»^M«fcM^fT5IJ*X^ ¥1© 9 0 3 T-SW 30 

mfeWfetzmmt mi 3) -easns., (n 

XCDffiHSfT^iJT-feD. (Si 4) t'Si?n5o 
[0 12 0] 

mi 3] 

Rn"" (13) 

[0 12 1] 

[ft 1 4 ] 40 

R^RF -(14) 

[0122] (fti 3) imniEnzmm&Lt. mm 
903 ■enmnrcmi&&&£<DmMt>m'ist%:?>£ r> 

[0123] &Lt<Q^mK&r>TWt>nrcftm*m^ 

gw^cosjs^ftr=( a ,b.c) t ^ (fti 5) r-flijE-r^o 

[0 12 4] 
[ft i 5] 



r-Mx 



(15) 



50 
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[0125] f#&ftfcsj£«»fr53»tK»*fc*m-r 

ftfiSc^atoV^TcOlfJB^^^^o 
[0 12 6] CCT, ijfd'J^jKPJ (fti 3) 
*5<fclf (fti 5) t. ^-ftKDtlT-dVlC&mZ&^t 

mmsixrcM'&icm^zmffim m. 1 2) ©iito 

^TiKfigLT*5<o 

[0 12 7] Bfl&A^SB 1 0 1 <p*/0 F«D«*** 
Wl/£LTM^fc?t?iJ*: C % »SHaft^«^^ 

P fc*5< fc % 1S#A7JSB 10 1© 
m*&&X:*f)\'<D (ft 5) ti, (ft i 6) 0*5'fc»< 
CtmSo Cc T% X tt?«B 9 0 2 T'ffffi Lfcaft 
cOX*5-iii«r-5f^^^ l^l/fcLTx— *ft$NS 
tM^fcfm R «^HB 9 0 3 -e^ffi Lfc$WfcE»*© 

T*&S 0 
[0 12 8] 
[fti 6] 

X-CPR - (16) 

[0 12 9] 0S15) t, GRl 3) fe«ttf OKI 

6) *RX?2>£ (fti 7) t&So 

[0 1 3 0] 

[fti 7] 
r-RX'{XX'y'x 

- BKPC(Cpiu(rcy i x (17) 

- R^>C(C'PR„P'Cy x x 

[0 13 1] (ft i 7) t*3VT, W$fo*mj£L%:^ 
&S (fti 8) fc^So (fti 8) lc 

[0 1 3 2] 

[fti 8] 

r-PC(C'PP'Cy l x 

-(pcy x (18) 

[0 133] (ft 1 3) t (fti 2) TfflV^SXSUBft 

#rat;t>©-ea&n«, (fti 8) a (fti 2) t^astc 

Sff?lJ (fti 3) , (fti 5) (C*3^Ts a/£<lft«ffl 
B8fT*J*¥ffifT*J£Lfc«£*V (fti 2) <Dim%± 

[0 13 4] AxdryftOMBfefrifrDfea 1 OCO 

^$3-3-7;^^ hy— ^icoi/^TijB^-r-So 

[0 13 5] Sf\ -a.— YV—W^Wmm. 

*m i o%m^Tmwtz>o fiiooi-e, #-r=ry 
k mt s afto«¥»cr)i®#x- * £Bft xtism frz 



(11) 



^^fl 2 0 02-33933 
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T*5 < . c (DMttm 5 \Z5r<f B ¥l« l 0 0 2 ?MB 

x-^fc^srrso ¥i© ioo3-if, ftftRM^-z 

*SJS«aK«*fc-r5o S&Hftti. QRl 2) £H 

CO 1 3 6] &fc, ¥I©1 0 0 4TX#-7-HBfi&f f — * 

tyhnyfcU X^f-^*¥H o 

0 2 -eacm L It X * 5 -H«-r - # , ISW^— * £¥« 

1 0 0 3T»mLfc»l!:0&»fcUT*B*fT5o 

[0 1 3 7] W±©^Sfc*oT»6ttfcBM6i:S#* 

co i 3 8] u±TB i <Dwmwmmu<o&&(Dmtt<D 
co i 3 9] *m»mmwti i &%'<<%}&&<W}ft-? 

3fcJ6lc(±, 20©lg&^'feS„ — Oti, ¥14 0 

i ^¥(iH9 o i , &£Wi¥H iooi -eKftsf- 

[0 14 0] f Ct, £t\ ¥14 0 1, 9 0 1 , 10 

o i^gx#-rs*'rrfyrt<Df f — ^o^attoipj^j* 
icoi/>th 1 1 zm^xmrntZo 

CO 1 4 1] S-f, ¥111 10 IT, ¥04 0 1&*V> 

8901, ioo i •z*?(mLrcm&7 : -zmm&f££ 
i o 6 twMoyvm.-^7.fi^-mwf— 

%><> ¥llHl 10 2T?, *§&ftfcX*5-B»-r— 
t§/ifctBB8ff?lJZ^3¥tH-rSo ¥IHl 1 0 3T, &X* 

7-I§T-?©V/\7 / lfXS%(x)$ (R8) T* 

[0 14 2] ¥IH1 1 0 3T"ffl^Sa®J, 0>Rfcf, & 
cDJ:?fc^46T*5<o HRfc, x#m3W3IE£#*liKC£ 
5fc*VM7/lfXEItg (x) tiiS£m©x-*# 

fiS^rgthr. t LT^i6tti6Tfc$, g (x) tfgthre 
CO 1 4 3] fiLtOx-^^SttOWStt, X#^- 



20 

RGB £H±T?fTo fctf , £ < lRl*<7D'«ia!*4WtEI** 

ttt, ¥184 0 1, 9 0 1, 1 0 0 1 wmitltWtEL 
2, 1 1 0 3«DX*^-iii#T— ^CDf^t)0tcajg^lS 
CO 14 4] fcJSU cn^^H^ffofctCS, X 
10 (»13) fcitf (»15) KitSflUSBSoa^T*- 

CO 14 5] m^, fe9-OOlg%^>b1?fe5A 
CO 1 4 6] *T-d'Jcr)^ilRlfilSa, 

-So 

CO 14 7] r^dfij^«lp l j A^rf'JiDllBfiiRii: 
R u , CifcGu, BitBuAWEMA^SVHC^oTl^l/^ 

30 r^58W^S^2j g*fJU<?)^A7-iif-^ 
**BI8ff *UT±J«»#*t t 2 ^£ T?<DS#¥# 

r^-»J^a?P3J g-A-rrJUcDJXTj^— H$!-r-# 

40 CO 1 4 8] tUKD*-r JU»*RrflEfi©J»aJ*, XA 
7-RGB£Ug±-etT5¥IHfcOV>T0 1 2^fflV>TSiW 

[0149] ¥1120 it-, t-r^mw^isJpn?* 

Hi 1 2 0 2 T§A'rdfUS tfflif- ^^X*7- Sill 
x— ^iC^-TSo ¥IH1 2 0 3t\ §Afd';fttX 

±fig^«f-TSo ¥111 2 0 4T% &MWl£M&<?>2& 



(12) 
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1#\, 

[0 15 0] *fc, #JH 1 2 0 5T% &#xrfy<D«fg 
[0 15 1] «±©#«ti\ X#^-RGB£W±lC:fS 

v^m%Mm&<Dmm$m&®'?n -> t t> re n 

U 8jg#ft£R8±T-fT 5 #*r^yi»fflv^ 
*SJSB8»ttS«SraDfe<Oi:b'Tte<<Mg^J6So 
[0 15 2] 443, ^JttSW^oaSJSffftffllBt^ff 3* 
^, 2 0 (Sl7)tcfe 20 

[0 15 3] 0 1 OH^agBOv'X-r AJSWJ*0 
1 3 tC^r 0 0 1 3 ICiSVT, 13 0 1 aWBAfl^B 
1 0 1, 1 3 0 118, 1 3 03tff 

-fxyw, i 3 o 4W7v >zt°&%o mmxtimm 
1301 nimw 1304 «»H^A*?n, Bitflag 
SB 1302 rto^t *'9#ttsw$B« i i 9#tn 

JlZtXZo fflffiMUmfo 1 1 9ftf-f7^W 1 3 0 
3h^HiyV>^ 1 3 o 4lcSS*x, &gfi<D{t^tC 
^tlW&f-fX^W 1 3 0 3±lci^Jh/c: 30 
0, yj>^l 3 0 4frP.tti?j£ft3o 

EKIIil 1 a^SftBB'xoft^oSlfttt, f-fX 
T'W 1 3 0 2feSW±/U 1 3 0 3<DF<3g|5cDC P 

1 3 0 2$5^B/'J^ l 3 0 3KBLTfcJ:V\, $' 

ft, H^iaasB 1302 fosaa^r-r^T, B<tA?jg 

B 1 3 0 1 F»9gB£>CPU-eff oT.fe <fcV\, 
[0 15 4] COJ; 1 3 0^X-rAT«, A*j£ 

- (1- weight) •r a<ww (jf) - »mgftt 

[0 16 3] *HS6<DJgfiT*fc!:, RGB3^>FO 

B/-£ttT*& < , J; Dft£ < it-^bfc^&t 

[0164] *fgBg«, 0 ncfc^sH^jagg so 
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[0 15 5] C©*£ffl«|©J;5fc, $ 5ftfc#3teKI«S 
SI* 1 1 9*7*-r'^^l"/Wj>*fcHJ*UT, AFb^ 

[0 15 6] C0J:5*IHia*<Bj*-r5fc«e>R:(i % ^<7) 

[0157] ^B^jfesAxrrytcji-rstw^n 

mztitcim a»i 3) *3«tcf asi 5) , ssv>«r. 
h y - ^ xftytKMrn?- % 

(ftl 2) T-t>^g»^-r-^^«SLTt3t, cn 

[0 1 5 8] Af-JutB-rsBiittttmfef, mi 
9) fcsvt± dS2 0) T-sEtbrrso asi 9) k&v^ 

T, f(x)(i¥JiK6 0 1 ■p»tHb^*7 1 dryo!p]«BB» 
«, g(x)«#JH7 0 1 -pXtiJLfcv/^/tfXKB, g 
thre tt#JK7 0 4T{jgfflLfc*-YrS#fcfc:<fc.5v/v5 

[0 1 5 9] 
[Rl 9] 



[0 16 0] 
[ft 2 0] 

weight(x)-2Q 

[0 16 1] »6ftfti*fcJ:!), fcrdryffllcflJBS 
tlfeffyj (ftl 3) , (ftl 5) -fcSWi-j.-^* 
y h7-^T«B£U^iHttS«*7 f -^r««wr (x) 

t, ^-rn©*xdry-(?feS:v»«-&<o (Sti 2) t^s 

*S»r ge „ e rai (x) * (ft 2 1 ) TUpL, f#P»nfcr 

Cx)«Stttt&3ttesa*¥7*-* l l 5i:LTB«f2fi5 
g|5l i 7icffi*rr3o 

[0 16 2] 
[ft2 1] 

'i^W (21) 

B<DS)ft%CDR0MtCf3«U CDROMlCfBltLT 
£57n^7A^PC±(DRAMt^yn-FU PC 

±ocputfe«is#a<o«ia*fTt)-&«fe©T?*So * 

e:co«-&ic(i, HBA^^B^SW^^nSBBr-^ 
«, A^B{cH ; frOfe^a^T(i4<, Sfi$)?.v^ 
fiSB&tffigW§{cflc# Lft^feSBOBBf 5 — * 1 4S 



(19) 



(20) 



(13) 



$FHfl' 2002-33933 
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rob, Wk<»&?\^y\z*-z±\z&m&^Wt&<<y 

[0 16 5] iX±<9J:5fc. #f|j!te<Dm^.£ftfcS\ Pi 

coi 66] mm<Dmmz) nrnvmrnixn. &a 

So 

[0 1 6 7] *^£D||fig£D^Hl2lC*3lt?.Wt^ag 

3 * f rf! ) (Omt 2 0 1 1 S „ 
[0 16 8] il 4t^Ts 140 1f±RGB3^> 

K<DWix-*£SMf1-SH<i!A;>J=!£H, 1 4 02IU 30 

^nm. 1403 itxtimm 1402 srreit-r s xt>m 
<§fBftg^ 1404 fc*A*H«i 1402 (D&mmovm 
fcm&fis^wftm^ 1 4 0 5 &£f*»pgis 14 0 4 

asffiT-fesasws-r-^, 1406 imswiiLT- 

^ 1 4 0 5^e.^^tt^^-T-5^^ttlt*g|3, 1 
4 0 7 telMJBttl&SgP 1 4 0 6tC<fcoTt#P>tl3^Si 

-mm^-* tBf.£ctictz> 0 1 4 0 8{±^i6ffm£ 

T&O^^-^fStegfl, 1 4 0 9«^5^-^fB'ti0|5 

1 4 0 8frzmfrmznrcftytfc®mm%.mfcm^2>m 

fo^yt—Z. 1 4 1 Oimfe'^t-f 1 4 0 9*ffl 

CTf±. iigiiflix-* 1 4 0 SA^rrfJ 1 . 

U2, S3^(iAfnU 1, 20)l/ v 3*ftlC&Ji£&V>i: 

So 14 11, 1 4 1 2, 1 4 1 3l&^-ftl$>ftftfcM 

•3,1411 ir&ummf—z 1 o s^fnu 1 ten 50 
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x-#> 1 4 1 2l±&BH{ir-£ 1 0 5^*fi'J 2 
^r"-^, 14 1 3aaiHftx— ^ 1 0 5*^fJ 

1 4liXA7-Btr-^ 1 4 0 7#?R)Tlg-<r5#7^0 

b«n m*ft?tix.M *t- * ztm%.? s t> f dr u 
w^a?, 1 4 1 5ii«t?nmK»$f-?, 14 
1 6imBmm7—$< 1 4 0 5o^jg^»^^7 
Lfcctttjzn-tzM'mm^ 1 4 1 7aMEitfr 
-zmm-$z>mmm&>. 1 4 1 8 
1 4 1 9 immmm^s 1 4 1 sA^m^^ns^s 

[0169] 01 i<Dmmmm.mcomft*mn?z>o 

[0 1 7 0] BHSsA^gB 14 0 1 A7J^nfciii# 1 
4 0 2(t A^B^fBlfgfl 1 4 0 3 tCfStt^nSo 
T\ ^*JffllgP 1 4 0 4<0i§^lcj; 0\ A^BftlBtlgP 

1 4 0 zfrbmmmmtwBffi&u 1 4 0 e^aisflst 
T-z 1 4 0 5 tLTMytrnz-m-zriZo 
gin 4 0 6T-«, aawix-* 1 4 0 5^x*5— a 
1 4 o 7ic^-rs„ 

[0171] mc, ^m&^m^^ 1 4 1 o-m> a 

glftf-^ 1 4 0 5tfti7-3V K *fn'J 2, fcS 
VHJAfi'J 1, 2£DV>-rntct)S^^:V^i:^-n^ ? tl{5 
5£ LT 3 )i D tf)MK*f$f-^ A 
1 4 0 7fr£.SfcHT3o -?-«cffli/^«.}ft^^^-* 
1 4 0 9(i^i6^7^-*fB1igP 1 4 0 8tCfeiW$nT 
l^£<t>T\ iltl^K*mLTffll/>So *xrf'JW^g|5 1 
4 1 4lt. m P»nfc3jit)O^SW^-r-**ffl^ 

t, aga^tx-* 1 4 0 5A^*-rs*xdru^fij^ 
tf^tx/c^KW*^-* 1 4 1 5i±mmim^i 41 

7^IB^?n5o 

[0172] cftz~m<DmM-ti i femmm'r~t< 1 4 0 
5icwlt, mitzt. *r=i'u¥'J^gpi 4 1 4«ja 
s««i7«sci*-rs»^i 4 1 e>*±w%m& \ 4 
0 4 icm*-f So 1 4 0 4 1 4 

1 6£§tf&fc, ^cDsaa^fc^siiiftx-^^A* 
mmtmM 1403 ^e.asiB^x— * 1 4 0 5 1 lx 
R^m-To miSA^Hft 1402 <vmm±mztt lt 

[0 17 3] HI 4CDya>y^0cD^(5(Oi¥ilffi^lfj^ 

^ nmm^ 1406 owj^ca. ^ss^s 1 tc 

[0 17 4] ^SW*««Sf!l 4 1 OCDmmc-O^T 

mw-tZo nmoBm 1 1 1 4T 

^ tllC W L *^SS^ff^T«, }£ @ Hj^x- 3>tfiJf =r. 
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(14) 
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y i icmtm-s. Afj'j 2 icmtm^, saw*, ^ 
[01753 mmc ^wv&mtfrzxf-jowfe 

M l 4 l 4^tt{t©p»cot^TlttB^-rSo 
[0 17 6] Af^'J 1 £>%Wi2lcm?Z>tfofeLrc 

c <d £ 5 tc # f - =f y ©x - * <D£cif1f ffi^^g L T* 

j&fcfr^fcii^Kti, aaasf-^ 1 4 o sav^st 

So 

[0 17 7] -7a, V-rncD^^d''J{cfeS?^:U^i:^ 

m&vmfemmtfm % na 0 



[0 17 8] *fJ'J«l 4 1 4T1i ( Ctlt><DM 

-ra„ 

[0 17 9] *-f=f';Wxa»l 4 1 4tCfctt5flJS¥llfi 
*Hl 5{cSi:i65„ ¥115 0 1T\ ■hT-ziVWS.U 
i 4 i 4 KttBWfcT*- *#*T-=fD r, a^dru 2, 

^©^Si$f-^ 14 11, 14 12, 1 4 1 3# 

AA?ns. ¥ini 5021% *xdry i.(c«r*-£££ 

LT{|f.tlfcMSW*f-^ 1 4 1 llcategoryl 
S*f^7*-^ 1 4 1 3rge„eral (D-fH^El^ (& 2 

2) (SS!2 2) fcfc^Trc-wi (i)fii& 

Si(na)<D^SW^Tfetl> ($2 2) <D^|g»fflT- 
flSJi: bT400nmfre>700nmc9fB©^g<9$n£fflV>T</"> 

3 0 

[0 18 0] 

DR2 2] 

(22) 



[0181] *^=ry 2ts-ri:{g«LT#p.nfc^ a c 

1 4 1 lrcategory2 ^ftl^Afi'J [0 18 5] C © <fc 5 &P<3jH$rfl?&-f § IC, gHigtf* 

KfeI?ft^i:fiSl/Tf6nftJ)}lES#*f-i' 1 4 f3'J 1 a6«V»tt2Kl||-rSi:WSSnfc«^lcH: % Jt 
1 3r ge nerai ©-ffl8!|ME2 €> (» 2 2 ) k £ < lHHfC l« 30 g^tlftM5lf$f-^ 14 11 **VHi 14125 

[0 18 2] ^{C, ¥IH1 5 0 3T\ ElfcE20if-5P.^ -#141 1 fcS^li 14 1 2 l^-ftl«*xdTy t 

<h$v^«wsu mm&'hz^ttxv-Jvmstt $>mz*^t Lxm^nrc^t&mmf-^ 1413 
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(54) APPARATUS AND METHOD 




FOR IMAGE PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus and 
a method, for image processing, where an image is 
converted with high accuracy into a color space which 
does not depend on a device or on the device and an 
illumination operation- * 

SOLUTION: A means where a plurality of sets of subjects 
_ as the main components of an image, which is input from 
an image input device are set and color data which does 
^ not depend on the device or on the device and the 
illumination operation, is estimated in each set is 
installed. To which every pixel of the image data to be 
input from the image input data belongs or whether the 
pixel does not belong to any set of subjects is judged, and 
the estimation means is selected on the basis of a judged 
result. The color data, which do not depend on the device 
or on the device and the illumination operation, are 



estimated. 
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[Claim(s)] 

[Claim 1] The image processing system characterized by to provide a color set decision means 
determine the set to which each picture signal inputted from the picture input device belongs, a 
color transform-processing selection means choose different color transform processing for 
every set for which it opted with said color set decision means, and a color transform- 
processing means change the color of an attention pixel by color transform processing chosen 
by said color transform-processing selection means. 

[Claim 2] The image-processing approach characterized by performing color transform 
processing which judges to which set that learns the data which consist of the specified 
photographic subject for every set beforehand, and the color of each pixel of the inputted 
picture signal learned it belongs, and is different for every set in it. 

[Claim 3] Said color transform processing is the image-processing approach according to claim 

2 characterized by changing the inputted picture signal into the color data independent of a 
picture input device or equipment, and lighting. 

[Claim 4] Said color transform processing is the image-processing approach according to claim 
2 or 3 characterized by changing color data by the iapproatgh which used the statistical property 
for every set when the color of each pixel of the inputted picture- signal belongs to either of 
said sets. 

[Claim 5] Conversion to the color data using the statistical property for every set -is the image- 
processing approach according to claim 4 characterized by using a multiple regression analysis. 
[Claim 6] Conversion to the color data using the statistical property for every set is the image- 
processing approach according to claim 4 characterized by using a neural network. 
[Claim 7] Said color transform processing is the image-processing approach given in either of 
claims 2-6 characterized by to carry out weighting of the color data computed using the 
statistical property of said set, and the color data computed for not correlating statistically 
according to the reliability belonging to said set, and to change them into color data when the 
color of each pixel of the inputted picture signal belongs to either of said sets. 
[Claim 8] The judgment of the set to which the color of each pixel belongs is the image- 
processing approach given in either of claims 2-7 characterized by carrying out by whenever 
[ to the statistical property which each set constitutes / agreement ]. 
[Claim 9] Said statistical property is the image-processing approach according to claim 9 
characterized by being the average. 

[Claim 1 0] Said statistical property is the image-processing approach according to claim 9 
characterized by being an average value and the Mahalanobis distance. 
[Claim 1 1] The judgment of the set to which the color of each pixel belongs is the image- 
processing approach given in either of claims 2-7 characterized by to carry out according to a 
difference with the color data independent of the equipment or the equipment, and the lighting 
which are obtained when it is assumed that it belongs, the color data independent of the 
equipment or the equipment, and the lighting which are obtained to a certain set or field a group, 
then when it assumes, and neither of the fields, a set nor a field. 

[Claim 12] It is the image-processing approach given in either of claims 2-7 characterized by 
performing the judgment of the set to which the color of each pixel belongs by the neural 
network. 

[Claim 13] claims 2-12 characterized by using the suitable set which judged the shifting unique 
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data from the statistical property, and removed said unique data from a set in said each set — 
the image-processing approach given in either. 

[Claim 14] The image-processing approach given in either of claims 2-12 characterized by 
computing whenever [ of said set / disengageable ] from a statistical property, and using a high 
set whenever disengageable. 

[Claim 15] Whenever [ said / disengageable ] is the image-processing approach according to 
claim 14 characterized by being whenever [ of the subspace which each set accomplishes in 
image data space ] independent. 

[Claim 1 6] Whenever [ said / disengageable ] is the image-processing approach according to 
claim 14 characterized by being whenever [ of the subspace which each set accomplishes in the 
color space independent of equipment or equipment and lighting ] independent. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image processing system changed into high 
degree of accuracy in the color space which does not depend on equipment or equipment, and 
lighting for the color picture data inputted from the picture input device, and the image- 
processing approach. 
[0002] 

[Description of the Prior Art] In recent years, various things, such as a scanner, a digital 
camera, a printer, and a display, are used as equipment which processes a color picture. After 
changing the color picture data inputted from the input device into the independent color space 
for which it does not depend on equipment once, some which are changed into the color picture 
data outputted to an output unit are in the technique of exchanging image data among these 
equipments. 

[0003] Thus, if conversion with the signal of a picture input device and the color space 
independent of equipment is established, since data can be passed to all image output units, 
only the number of the combination of an input unit and an output unit does not need to opt for 
color transform processing. 

[0004] Moreover, if the color picture data inputted from the picture input device are changed 
into the independent color space not only independent of equipment but lighting, the image 
under the lighting at the time of an image input and different lighting can also be outputted from 
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an output unit. 

[0005] Although it is common to use color appearance models, such as XYZ tristimulus values 
which the international-standards engine CIE specifies, and L*a*t>* color-coordinate-system, 
L*u*v* color-coordinate-system, or CAM97s, as an independent color space independent of 
equipment since the attribute value of a color appearance model is computed from XYZ 
tristimulus values, if XYZ tristimulus values can be presumed from the signal of an image I/O 
device, the above-mentioned color conversion will be attained. 

[0006] Moreover, as a color space independent of equipment and lighting, it is common to use 
the spectral reflectance of a photographic subject. If it covers and integrates with desired 
lighting to a spectral reflectance, XYZ tristimulus values are computable. 
[0007] Thus, it calls it character rye ZESHON to presume the XYZ tristimulus values or the 
spectral reflectance of a photographic subject from the color space of each image I/O device. 
[0008] This invention relates to character rye ZESHON of picture input devices including a 
digital camera, a multi-spectrum camera, and a scanner. 

[0009] There are the colorimetry approach of the skin given [ for example, ] in JP,7-174631,A 
and the presumed approach of a. part light reflex spectrum,, color reproduction equipment given 
in JP,1 1-85952A and color simulation equipment given in JP,9~233490,A in the character rye 
ZESHON technique of the conventional picture input device. 

[0010] In JP,7-174631,A, the approach of presuming the part light reflex spectrum of the skin 
from the image inputted from the picture input device is indicated. The procedure is explained 
using drawing 20 . 

[0011] First, image data RGB inputted in the procedure 2001 is changed into a signal [ linearity 
/ brightness ] with a secondary function. A secondary function given [ said ] in an official report 
is shown in (several 1). (Several 1) carries out the colorimetry of the XYZ tristimulus values of 
the color chart of 9 gradation of an achromatic color, and is determined that it will become 
linearity at the brightness which is the Y value. 
[0012] 
[Equation 1] 

' R'=-l. 773 + 0. 1369R + 0. 0006568R 3 

G'=-0. 1946 + 0. 09309G + 0. 0008552G 2 (1) 

{ B' =-0. 2366 + 0. 07422B + 0. 001 00 IB 2 

[0013] Next, XYZ tristimulus values are computed according to the multiple-regression matrix 
which uses from a brightness linearity signal to the secondary [ at least ] term in a procedure 
2002. Finally in a procedure 2003, a spectral reflectance is presumed from XYZ tristimulus 
values. 

[0014] It is necessary to determine the multiple-regression matrix in a procedure 2002 
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beforehand. In order to determine a multiple-regression matrix, while photoing the skin by the 
picture input device as a specific photographic subject and obtaining the image data first, the 
colorimetry also of the colorimeter is carried out and XYZ tristimulus values are calculated. And 
the matrix M which changes image data into XYZ tristimulus values is determined that the error 
of the XYZ tristimulus values presumed by conversion and the XYZ tristimulus values measured 
by the colorimeter will become min. Thus, it is called multiple regression analysis to determine a 
presumed matrix that the error of a forecast and an actual measurement will serve as min, and 
the presumed matrix determined by doing in this way is called multiple-regression matrix. A 
multiple-regression matrix is expressed, if a XYZ tristimulus-values vector is set with T and it 
sets an image data vector with I (several 2). RTI expresses the matrix of correlation of T and I 
with (several 1). 
[0015] 
[Equation 2] 

M=Rti V ■ (2) 

[0016] moreover — even if the dimension of the spectral reflectance in a procedure 2003 
samples the range of the 400 to 700nm light at intervals of l Onm — 31 dimensions — becoming 

— since it is large and presumption is difficult — principal component analysis — carrying out - 

- the 31st order — low — the technique expressed at the m-th **** base is used. Since the 
accumulation contribution to the 3rd principal component of the spectral reflectance of the skin 
which is a photographic subject is 99.5%, it can come out enough by m= 3, and, for a certain 
reason, the multiplier of the base can be uniquely calculated from XYZ tristimulus values. 
[0017] Thus, the conventional character rye ZESHON approach limited the photographic 
subject to the skin, and has determined the matrix which presumes XYZ tristimulus values from 
image data by the multiple regression analysis of the image data of the skin, and the surveyed 
XYZ tristimulus values. Therefore, although the XYZ tristimulus values of the skin can be 
presumed to high degree of accuracy in this procession, XYZ tristimulus values other than the 
skin have a very large error. 

[0018] Moreover, with color reproduction equipment given in JP,1 1-85952 A the matrix which 
calculates XYZ tristimulus values is drawn as follows from image data. 

[0019] First, tristimulus values T and the image data vector I can be expressed as shown in 
(several 3). In (several 3), the matrix which EO made color matching functions as the lighting 
matrix at the time of observation, and X made the row vector, and f are the matrices which a 
spectral reflectance and Em made picture-input-device spectral sensitivity as the lighting 
matrix at the time of photography, and S made the row vector. It will be obtained if (several 3) 
is substituted for a multiple-regression matrix (several 2) (several 4). this (several 4) — setting, 
Rff is the matrix of correlation of the spectral reflectance of a photographic subject. The matrix 
(several 4) which predicts XYZ tristimulus values can be acquired from image data by computing 
beforehand the matrix of correlation of the spectral reflectance of the photographic subject 
used as the main components of an input image, and substituting for Rff of (several 4). 
[0020] 
[Equation 3] 
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r T=EoXf 

- (3) 

, I=E.Sf 

[0021] 
[Equation 4] 

M=E 0 XR ff E 11 S (E.SR ff E„S)-' (4) 

[0022] Thus, by the character rye ZESHON approach of the above-mentioned conventional 
picture input device, the photographic subject was limited and the matrix which presumes XYZ 
tristimulus values from image data is determined using the matrix of correlation of the spectral 
reflectance of the limited photographic subject. Therefore, according to this matrix, if the XYZ 
tristimulus values of image data other than a limited photographic subject are presumed, an 
error will become very large. 

[0023] Moreover, with color, simulation equipment given in JP,9-233490,A, after changing into 
the color under the desired light source the image inputted frorri the picture input device, the 
lighting simulation outputted on a display is indicated. 

[0024] The procedure is explained using drawing 21 . an approach given in JP,7-1 74631 ,A — 
the same — a spectral reflectance — principal component analysis — carrying out — the 31st 
order — low — it expresses at the m-th **** base, and the procedure 2101 — the base from 
input image data — a m-th multiplier vector is presumed by the neural network. Next, in a 
procedure 2102, a spectral reflectance is computed from the m-th presumed vector. It 
considers as XYZ tristimulus values, applying a desired light source vector to the obtained 
spectral reflectance, and changes into a display driving signal using the color property of a 
display. 

[0025] Although a suitable spectral reflectance will be presumed in a neural network if it is input 
data with a property similar to study data, an error becomes large extremely in the input data 
which is not similar to study data. Therefore, this conventional example which used the neural 
network is also restricted when a photographic subject is limited, and it can be referred to as 
being the approach of presuming. 
[0026] 

[Problem(s) to be Solved by the Invention] By the above-mentioned conventional approach, 
each limited the photographic subject to one, the matrix or neural network who presumes a 
spectral reflectance was determined, and XYZ tristimulus values or a spectral reflectance is 
presumed for all the pixels in an input image by one matrix or the neural network. 
[0027] However, it is rare to consist of only photographic subjects which the image photoed 
actually limited, if human being's recursion matrix which limits a photographic subject to the skin 
beforehand and presumes XYZ tristimulus values from input image data since many pixels of an 
image are the skins when the image of the upper half of the body is inputted is created — the 
XYZ tristimulus values of the skin — said recursion matrix — precision, although it can 
presume highly When the hair of parts other than the skin, for example, glasses and clothes, and 
hair etc. is presumed in said recursion procession, there is a problem that an error will become 
quite large. 
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[0028] Then, if a photographic subject is not limited only to the skin but a recursion matrix is 
created from the photographic subject of many reliance including glasses, clothes, etc., although 
precision will go up estimate other than the skin rather than the case where the recursion 
matrix only by the aforementioned skin is used, it will not be able to say that it is so high, but, 
on the other hand, the presumed error of the important skin will become larger than the case 
where said recursion matrix is used. This is because photographic subjects with which 
statistical properties differ, such as the skin, glasses, and clothes, were packed. 
[0029] Moreover, when a photographic subject was limited to the skin, principal component 
analysis was able to drop the number of dimension of a spectral reflectance even on the three 
dimension, but if a photographic subject is not limited to the skin but principal component 
analysis of the spectral reflectance of more photographic subjects is carried out, a required 
dimension will exceed a three dimension, for example, journal OBU optical — society United 
States A Vol.3 No.10 1986 Page a 1 673"evaluation — OBU linear MODERUZU 
OBUSAFEISUIZU spectrum reflectance [ ] — the Wiz — in order to express the spectral 
reflectance of the photographic subject of arbitration, at .least six dimensions and the data that 
about eight dimensions are required is indicated by srnaN n numbers OBU PARAMETAZU." 
Therefore, in a picture input device with the number of bands smaller than 6 to 8, when a 
photographic subject is made into arbitration, a spectral reflectance cannot be computed 
uniquely. 

[0030] Thus, the approach of computing XYZ tristimulus values and the spectral reflectance of 
a photographic subject to high degree of accuracy has been the technical problem which is not 
yet solved from the image data of a picture input device. 

[0031] This invention was made in view of this point, and aims at offering the image-processing 
approach of changing into high degree of accuracy the color picture data inputted from the 
input device in the color space independent of equipment and lighting. 
[0032] 

[Means for Solving the Problem] This invention carries out the multi-statement of the set of 
the photographic subject used as the main components of the image inputted from a picture 
input device, and computes a means to presume the color data for which it does not depend on 
equipment or equipment, and lighting for every set. And it judges to which set each pixel of the 
image data inputted from the picture input device belongs, and whether it belongs to neither of 
the photographic subject sets, and the color data for which choose a presumed means based on 
a judgment result, and it does not depend on equipment or equipment, and lighting are presumed. 
[0033] Extremely, the photographic subject beforehand set up by doing in this way is almost 
accurate for high degree of accuracy also about photographic subjects other than setting out, 
and can presume the color data for which it does not depend on equipment or equipment, and 
lighting from input image data. 

[0034] Moreover, the number of the bases required in said conventional example to express a 
photographic subject increases, because the base is computed by packing many photographic 
subjects. On the other hand, since the number of the required bases decreases by making a 
photographic subject a subdivision like this invention, considering as the set, and presuming by 
determining the base for every set, the color data for which the picture input device of the 
small number of bands does not depend on equipment or equipment, and lighting, either can be 
presumed uniquely. 
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[0035] 

[Embodiment of the Invention] A color set decision means to determine the set to which each 
picture signal into which invention according to claim 1 was inputted from the picture input 
device belongs, A color transform-processing selection means to choose different color 
transform processing for every set for which it opted with said color set decision means, A 
color transform-processing means to change the color of an attention pixel by color transform 
processing chosen by said color transform-processing selection means is provided, and it has 
an operation that color conversion of the picture signal inputted from the picture input device 
can be carried out at high degree of accuracy. 

[0036] Invention according to claim 2 judges to which set that learns the data which consist of 
the specified photographic subject for every set beforehand, and the color of each pixel of the 
inputted picture signal learned it belongs, is made to perform different color transform 
processing for every set, and has an operation that color conversion of the picture signal 
inputted from the picture input device can be carried out at high degree of accuracy. 
[0037] Invention according to claim 3 has an operation that said color transform processing is 
changed into the color data which do not depend on equipment or equipment, and lighting for 
the inputted picture signal, and the picture signal inputted from the picture input device can be 
changed into high degree of accuracy in the color space independent of equipment or 
equipment/and lighting, in the image-processing approach according to claim 2. 
[0038] Invention according to claim 4 is set to the image-processing approach according to 
claim 2 or 3. Said color transform processing When the color of each pixel of the inputted 
picture signal belongs to either of said sets Changing into color data by the approach using the 
statistical property for every set, the picture signal belonging to a set has an operation of being 
convertible for the color space which the picture signal which does not belong to a set is also a 
moderate precision, and does not depend for it on equipment or equipment, and lighting at high 
degree of accuracy. 

[0039] It has an operation that invention according to claim 5 can change into high degree of 
accuracy the picture^signal which conve^^ statistical property for 

every set is characterized by using a multiple regression analysis in the image-processing 
approach according to claim 4, and belongs to a set in the color space independent of 
equipment or equipment, and lighting. 

[0040] It has an operation that invention according to claim 6 can change into high degree of 
accuracy the picture signal which conversion to the color data using the statistical property for 
every set is characterized by using a neural network in the image-processing approach 
according to claim 4, and belongs to a set in the color space independent of equipment or 
equipment, and lighting. 

[0041] Invention according to claim 7 is set to the image-processing approach given in either of 
claims 2-6. Said color transform processing When the color of each pixel of the inputted picture 
signal belongs to either of said sets The color data computed using the statistical property of 
said set, and the color data computed for not correlating statistically When weighting is carried 
out according to the reliability belonging to said set, it does not change into color data and the 
color data independent of equipment or equipment, and lighting are changed into the image for 
output units, it has an operation that the false coutour in an output image can be reduced. 
[0042] Whenever [ to the statistical property which each set constitutes / agreement ] 



8/29 



This Page Blank (uspto) 



"* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely, 
2,**** shows the word which can not be translated, 
3 Jn the drawings, any words are not translated. . 

performs the judgment of the set to which, as for invention according to claim 8, the color of 
each pixel belongs in the image-processing approach given in either of claims 2-7, and it has an 
operation that the set to which each pixel belongs can be judged. 

[0043] In the image-processing approach according to claim 8, invention according to claim 9 is 
characterized by said statistical property being the average, does it, and has an operation that 
the set to which each pixel belongs can be judged with a sufficient precision. 
[0044] In the image-processing approach according to claim 8, invention according to claim 10 
is characterized by said statistical properties being an average value and the Mahalanobis 
distance, does it, and has an operation that the set to which each pixel belongs can be judged 
to high degree of accuracy. 

[0045] The judgment of the set to which, as for invention according to claim 11, the color of 
each pixel belongs in the image-processing approach given in either of claims 2-7 The color 
data independent of the equipment or equipment, and lighting which are obtained by a certain 
set a group, then when it assumes, It is characterized by carrying out according to a difference 
with the color data independent of the equipment or equipment, and lighting which are obtained 
when it is assumed that it belongs to neither of the sets, and has an operation that the set to 
which each pixel belongs can be judged to high degree of accuracy. 

[0046] Invention according to claim 12 is characterized by judging the set to which the color of 
each pixel belongs to either of claims 2-7 in the image-processing approach of a publication by 
the neural network, and has an operation that the set to which each pixel belongs can be judged, 
[0047] Invention according to claim 13 is set to the image-processing approach given in either 
of claims 2-12. In said each set, the unique data which shift from a set are judged from a 
statistical property. Since it can be characterized by using the suitable set which removed said 
unique data and can consider as the set with a clear statistical property by removing unique 
data, it has an operation that the set to which the color of each pixel belongs can be judged to 
high degree of accuracy. 

[0048] In the image-processing approach given in either of claims 2-12, invention according to 
claim 14 computes whenever [ during said set / disenga geable ] from a statistical property, is 
characterized by using a high set whenever disengageable, and has an operation that the set to 
which the color of each pixel belongs can be judged to high degree of accuracy. 
[0049] It has an operation that invention according to claim 15 can judge the set to which 
whenever [ said / disengageable ] is characterized by being whenever [ of the subspace which 
each set accomplishes in image data space ] independent in the image-processing approach 
according to claim 14, and the color of each pixel belongs to high degree of accuracy. 
[0050] It has an operation that invention according to claim 16 can judge the set to which 
whenever [ said / disengageable ] is characterized by being whenever [ of the subspace which 
each set accomplishes in the color space independent of equipment or equipment, and lighting ] 
independent in the image-processing approach according to claim 14, and the color of each 
pixel belongs to high degree of accuracy. 

[0051] Hereafter, the gestalt of operation of this invention is explained to a detail with 
reference to a drawing. 

[0052] (Gestalt 1 of operation) This invention carries out the multi-statement of the set of the 
photographic subject used as the main components of the image inputted from a picture input 
device, and computes a means to presume the color data for which it does not depend on 
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equipment or equipment, and lighting for every set. And it judges to which set each pixel of the 
image data inputted from the picture input device belongs, and whether it belongs to neither of 
the photographic subject sets, and highly precise presumption of the color data independent of 
equipment or equipment, and lighting is performed by presuming the color data for which choose 
a presumed means based on a judgment result, and it does not depend on equipment or 
equipment, and lighting. 

[0053] Generally, in order to presume color data to high degree of accuracy, it is possible to 
increase the number of bands of a sensor. It is [ of increasing a sensor ] reasonable in the 
following two points, making the number of bands of a camera into it and the same number, also 
when there are many bases required to express [ 1 st ] the spectral reflectance of a 
photographic subject — the base — a multiplier can be uniquely computed now. 
[0054] Moreover, possibility that the photographic subject which has a different spectral 
reflectance in the 2nd will become the same signal value of a picture input device is reduced. 
This is called sensor metamerism. 

[0055] However, it is desirable to presume XYZ tristimulus values and the spectral reflectance 
of a photographic subject by the picture input device of the smallest possible number of bands 
by multi-band-ization, since a picture input device will become expensive. The number of the 
bases required for a photographic subject increases, because many photographic subjects are 
packed and the base is searched for. 

[0056] On the other hand, according to this invention, the photographic subject is classified into 
the subdivision at the category, and color data are presumed for every category by it By doing 
in this way, highly precise presuming [ of a photographic subject ] becomes possible also for the 
picture input device of the small number of bands, and possibility that the 1st trouble of the 
above does not increase the number of bands, but ** is also solvable increases. 
[0057] In addition, probably, the increment in the number of bands with a reduction of the 
sensor metamerism which is the 2nd trouble of the above suitable for it is needed. 
[0058] So, the gestalt of this operation explains how to presume the spectral reflectance of the 
photographic su bject which is data for which it does not depend on equipm ent and lighting from 
RGB image data as most general image input system supposing a digital camera with the output 
of RGB3 band. Moreover, in order to simplify explanation, the case where the number of 
categories is set to 2 is taken up. 

[0059] Drawing 1 is the block diagram of the image processing system which presumes 
spectral-reflectance image data from the RGB image data of the input device concerning the 
gestalt 1 of operation. 

[0060] The picture input device from which 101 acquires the image data of RGB3 band in 
drawing 1 , The input image storage section 102 remembers an input image and 103 remembers 
the input image 102 to be, The whole control section to which 104 performs processing control 
of each pixel of the input image 102, the attention image data which is the pixel value of each 
pixel to which reading appearance of 1 05 was carried out from the input image storage section 
103 by directions of the whole control section 104, The nonlinearity clearance section in which 
106 removes nonlinearity from the attention image data 105, and 107 are the image data which 
removed the nonlinearity acquired by the nonlinearity clearance section 106, and this is 
henceforth made to call it scalar image data. The category judging section 108 judges the 
category to which the scalar image data 107 belongs to be, The processing selection section 
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which outputs the category signal with which 109 was judged in the category judging section 
108, and the processing selection signal 1 1 1 with which 110 becomes the directions which read 
the parameter used for spectral-reflectance presumption according to the category signal 1 09, 
The processing selection signal with which 111 is outputted from the processing selection 
section 110, the parameter storage section which memorizes the spectral-reflectance 
presumption parameter for every category with which 112 was computed beforehand, The 
presumed parameter to which reading appearance of 1 13 was carried out from the parameter 
storage section by directions of the processing selection signal 111, The spectral-reflectance 
presumption section in which 114 performs spectral-reflectance presumption using the 
presumed parameter 113, The spectral-reflectance data of attention image data with which 1 15 
was presumed, the control signal which directs that spectral-reflectance presumption of the 
attention image data 105 ended 116, The image recording section on which 117 records 
spectral-reflectance data, and 118 are an image processing system and a spectral-reflectance 
image with which 1 19 is outputted from an image processing system. 

[0061] Actuation of the image processing^ystem of drawing 1 is explained. The image data 102 
inputted from the picture input device 101 is memorized by the input image storage section 103. 
And reading appearance of the pixel value is carried but as attention image data 105 one by one 
from the input image storage section 103 by directions of the whole control section 104 to the 
nonlinear clearance section 106. The attention image data 105 is changed into the scalar image 
data 107 in the nonlinearity clearance section 106. 

[0062] Next, scalar image data judges whether it belongs to which category among two or more 
already memorized categories, and whether it belongs to neither of the categories, and outputs 
a judgment result as a category signal 109. The processing selection section 110 receives the 
category signal 109, and reads the judged spectral-reflectance presumption parameter for 
categories from the parameter storage section 112. The spectral-reflectance presumption 
parameter for each categories is beforehand stored in the parameter storage section 112. 
[0063] In the spectral-reflectance presumption section 114, a spectral reflectance is presumed 
from the scalar ima ge data 107 using the presumed parameter 1 13 by whic h reading appearance 
was carried out from the parameter storage section 1 12. The obtained spectral-reflectance 
data 1 1 5 are recorded on the image recording section 1 1 7. After processing of these single 
strings is completed to the attention image data 105, the spectral-reflectance presumption 
section outputs the control signal 1 16 meaning termination of processing to the whole control 
section 104. In the whole control section 104, if a control signal 1 16 is received, the image data 
used as the following processing object will be read from the input image storage section 103 as 
attention image data 105. The above is repeated to the whole pixel of the input image 102. 
[0064] Next, the example of detailed actuation of the nonlinear clearance section 106 is shown. 
[0065] Processing in the nonlinearity clearance section 106 can be performed for example, 
using a multilayer perceptron. A multilayer perceptron is one of the neural networks, learns 
beforehand the weight and the threshold which are the parameter of neurone, and presumes 
using the parameter obtained by the study. The multilayer perceptron used here is used as the 
data with which image data was removed in the input and nonlinearity was removed from image 
data in the output, i.e., scalar image data. 

[0066] The parameter study procedure of such a multilayer perceptron is explained using 
drawing_2 . The image data and colorimetry value of a color chart which consisted of two or 
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more colors in a procedure 201 are acquired beforehand. Next, the ideal image data predicted 
using the signal generation model of a picture input device 101 from the colorimetry value of 
said color chart in a procedure 202 is computed. Next, image data 102 is used as input data in a 
procedure 203, and weight and a threshold are learned by using ideal image data as educator 
data. 

[0067] A detail is explained about the calculation approach of the ideal image data in a 
procedure 202. It can ask for ideal image data by assigning the colorimetry value of a color 
chart to the signal generation model of a picture input device 101. A signal generation model 
can be written by (several 5) using the spectral reflectance R of a photographic subject 
(lambda), and the spectral distribution S of lighting (lambda) and the spectral sensitivity CR 
(lambda), CG (lambda), and CB (lambda) of RGB3 band of a picture input device 101. The 
spectral sensitivity of a picture input device 101 and the spectral distribution of lighting are 
made into known. 
[0068] 
[Equation 5] 

B^JC a (k)S(X)R(X)dX 

[0069] ( — several — five — ) — R (lambda) — a color chart — a spectral reflectance — 
substituting — obtaining — having — R — ' — G — ' — B — ' — ideal image data — 
becoming . The explanatory view of the signal generation model of (several 5) is shown in 
drawing 3 . As for the lighting property at the time of image data 102 photography, and 304, in 
drawing 3 , the spectral reflectance of the color chart which substitutes 301 for a signal 
generation model, the spectral sensitivity characteristic of the picture input device 101 of 
known [ 302 ], and 303 are [ the signal generation model of (several 5) and 305 ] the ideal image 
data of a color chart. As shown in drawing 3 , the ideal image data 305 of a photographic 
subject is obtained by giving~tfie~signal generation moder3027i.e., (several~6), the spectral 
sensitivity characteristic of a picture input device 101, the lighting property 303, and the 
spectral reflectance 301 of a photographic subject. 
[0070] 
[Equation 6] 



[0071] Next, the presumed procedure by the neural network of the weight learned as mentioned 
above and a threshold is explained. 

[0072] The attention image data 105 is inputted into a neural network [ finishing / study ] in the 
nonlinearity clearance section 106. Thereby, the scalar image data 107 is obtained by a neural 
network's output. Above, explanation of the nonlinearity clearance section 106 of operation is 
finished. 

[0073] Next, the detail of the actuation of the category judging section 108 used as the 
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description of this invention is explained. 

[0074] The category which consists of the specified photographic subject is beforehand set up 
before actuation of the image processing in drawing 1 . Especially a category is good to be 
aimed at the thing which wants to presume a spectral reflectance to high degree of accuracy. 
For example, since the green of the skin and grass etc. is one of those which are considered to 
be important on color reproduction, it sets up as grass is green as human being's skin and a 
category 2 as a category 1 . 

[0075] If a category is set up, the statistical property for every category will be computed. The 
calculation procedure of the statistical property for every category is explained using drawing 4 . 
[0076] In a procedure 401, two or more image data of the photographic subject belonging to a 
category is acquired, for example, if it is the skin, it is shown in drawing 5 — as — the skin — 
the actual condition — you may input — the reflection factor of the skin — a spectrum — the 
color chart reproduced-like may be inputted. 

[0077] In the procedure 402, scalar image data is computed from image data by the same 
processing as the nonlinear clearance section 106. The average of scalar image data and 
distribution are computed in a procedure 403, and the average and distribution which were 
obtained are memorized as a statistical property of a category. 

[0078] A criterion function is created in a procedure 404. A criterion function is explained. 
[0079] First, it is assumed that the data belonging to a category follow the normal distribution 
expressed by the average obtained in the procedure 402, and distribution. The formula of normal 
distribution is shown in (several 6). 

[0080] In (several 6), N is fGauss (mu) and is the multiplier introduced in order to normalize so 
that it may be set to 1 at the time of fGauss (mu). When picture input devices 101 are three 
bands, (several 6) is created for every band, it is referred to as fR (x), fG (x), and fB (x), those 
products are made into a criterion function, and it expresses with (several 7). 
[0081] 
[Equation 7] 

f(R\C',B')- f R (R')fa(G r >f l> iB') ■ ( 7) 

[0082] Above, a criterion function is obtained for every category. 

[0083] Next, the operations sequence of the category judging section 108 performed using the 
criterion function obtained in the above-mentioned procedure is explained using drawing 6 . 
[0084] in a procedure 601, a criterion function value is computed by substituting scalar RGB 
image data (R\ G\ and B — ') for the criterion function (several 7) of each category. Let a 
category with the largest criterion function value be a category candidate in a procedure 602. In 
a procedure 603, it judges whether the category candidate obtained in the procedure 602 is 
proper, if the inputted scalar RGB image data (R\ G' t and B — ') are close to the average (muR\ 
muG', and muB — ') of a candidate category, they will judge with it being proper. 
[0085] The concrete computational procedure of a procedure 603 is explained. First, the normal 
distribution function fR of R' (x) sets a minimum threshold to Rl for the value which shows the 
upper limit threshold Ru and a 20% confidence interval for the value which shows 80% of 
confidence interval, thus, the category candidate by whom scalar image data was got in the 
procedure 602 when G' and the scalar RGB image data (R\ G\ and B — ') which compute the 
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threshold of an upper limit and a minimum similarly, and were inputted also about B' were in the 
threshold — a group — then, it is judged, and if it is outside a threshold, it will be judged with 
belonging to neither of the categories. 

[0086] the above category judging approach — the inside of the space of scalar image data — 
R ? , G\ and B — ' — it only only judged [ whether each value is close to the average which a 
category shows, and ]. therefore, R', G\ and B — ' — each correlation is not taken into 
consideration. R — ' — G — ? — B — 9 — a correlation — taking into consideration — if — a 
highly precise category judging — it can do . 

[0087] R — 1 — G — ' — B — ' — a correlation — taking into consideration — depending — 
being highly precise — a category — a judgment — an approach — ****** — the above — 
normal distribution — depending — a judgment — adding — Mahalanobis — distance — 
depending — a judgment — having added — an approach — explaining . 

[0088] The Mahalanobis distance is defined by (several 8). In (several 8), it is the scalar RGB- 
image-data vector the matrix of correlation of scalar RGB image data should judge sigma, and 
the mean vector of scalar RGB image data and x should judge mu to be. 
[0089] 
[Equation 8] 

g(x)~(x-tf2' l (x-») .. .......... . <8) - 

[0090] ( — several — eight — ) — - g — ( — x — ) — depending — if — inputting — having had - 

— a scalar — RGB image data — x — a category — from — distance — a matrix of correlation 

— sigma — normalizing — having — a sake — R — ' — G — ' — B — ' — mutual — relation 

— having taken into consideration — a decision value — it can obtain . however — the average 

— mu — lengthening — R — ' — G — — B — ' — each — a value — being absolute — 
information — removing — **** — a sake — (several 8) — a category judging — it cannot 
carry out . It is necessary to use (several 7) together with (several 8). h (x) of (several 9) is 
defined as a new decision value which considered both the judgment by (several 8), and the 
judgment by (several 7). • 

[0091] 
[Equation 9] 

[0092] in (several 9), x is the scalar RGB-image-data vector of arbitration, and f (x) means f (R\ 
G', and B — ') of (several 7). Since f (x) of (several 7) has so high that a value is so small that a 
value is large on the other hand possibility of belonging to a category, h (x) of (several 9) has so 
high that a value is large possibility of belonging to a category, and Mahalanobis distance [ of 
(several 8) ] g (x) has become a value in consideration of the criterion of both (several 8) and 
(several 9). 

[0093] The operations sequence of the category judging section 108 performed using criterion 
function h (x) in the above explanation is explained using drawing 7 . 

[0094] in a procedure 701, a criterion function value is computed by substituting scalar RGB 
image data (R\ G\ and B — ') for criterion function [ of each category ] h (x), and (several 9). In 
a procedure 702, a category with the largest criterion function value is obtained as a category 
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candidate. A procedure 703 performs the same threshold judging as a procedure 603. namely, - 
- inputting — having had — a scalar — image data — R — ' — G — ' — B — ' — 
respectively — an upper limit — and — a minimum — a threshold — inside — it is — if — a 
scalar — image data — a procedure — 702 — obtaining — having had — a category — a 
candidate — a group — then — possibility — it is — ** — judging — having — a procedure 
704 — progressing . If it is outside a threshold, it will be judged with belonging to neither of the 
categories. 

[0095] Next, whenever [ of a category candidate / proper ] is judged in the Mahalanobis 
distance with a procedure 704. Generally, when x follows the m-th normal distribution, it is 
known that Mahalanobis distance g (x) will follow the chi-square districution of a degree of 
freedom m. Then, the value which shows a confidence interval 95% in the distribution function of 
the chi-square districution of a degree of freedom m is beforehand calculated as gthre, and it is 
judged with belonging to a category candidate, if g (x) is smaller than gthre, and if large, it will be 
judged with belonging to neither of the categories. Above, explanation of the category judging 
section 108 of operation is finished. 

[0096] Next, the detail of actuation of the processing selection section 1 1 0 used as another 
description of this invention, the parameter storage section 112, and the spectral-reflectance 
presumption section 1 1 4 is explained. 

[0097] This invention has the description in the point judged in the category judging section 108 
that the presumed matrices of a spectral reflectance differ for every category. 
[0098] The presumed matrix for every category is beforehand stored in the parameter storage 
section 112, and if the category signal 109 judged from the category judging section is received, 
the processing selection section 1 10 will read the matrix for categories judged among two or 
more presumed matrices stored in the parameter storage section 112, and will pass it to the 
spectral-reflectance presumption section 114. The spectral-reflectance presumption section 
114 presumes the spectral reflectance of a photographic subject from the scalar image data 
107 using the specified matrix. 

[0099] presumption of a spectral reflectance is performed b y askin g for a spectral reflectance R 
(lambda), when the scalar image data 107 is substituted for the left part (R\ G\ and B — ') of 
(several 5). 

[0100] since scalar image data and a spectral reflectance have a linearity relation, if they 
rewrite (several 5) to discrete matrix representation in (several 5) (several 1 0) — it becomes. 
[0101] 

[Equation 1 0] 







R2 









[0102] The left part of (several 10) is the scalar image data 107, T (R1, R2, — Rn) is the 
discrete representation of the spectral reflectance of a photographic subject, and each 
component expresses the reflection factor in each wavelength in every 10nm of 400 to 700nm. 
Matrix A is a matrix decided by the spectral sensitivity of a picture input device 101, and the 
spectral distribution of lighting. 
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[0103] the problem which presumes the spectral reflectance R of a photographic subject from 
the scalar image data 107 using (several 10) is a linearity inverse problem, and when image data 
is for example, RGB3 band, it is difficult for T (R1..R2, — , Rn) for a number of dimension to be 
markedly alike and to presume greatly rather than 3. 

[0104] As an approach of solving this problem, there is the approach of expressing the spectral 
reflectance of a photographic subject with the basis function of a low degree rather than n. 
According to this approach, the number of dimension of the data for which it should ask can be 
reduced. 

[0105] For example, three dimensions 01. (lambda), 02 (lambda), and 03 (lambda), then (several 
5) can rewrite a basis function to (several 11), and the data which should be presumed serve as 
the 3rd vector (a, b, c). Therefore, (several 10) can be rewritten to (several 12). In (several 12), 
Matrix B is a matrix decided with the spectral sensitivity of a picture input device 101, the 
spectral distribution of lighting, and the above-mentioned basis function. 
[0106] 

[Equation 11] 

' R > -fC R (k)S{X)(a • O a (A) +f> 0 2 (A) + c - 0 3 (X))dk 
G' -/C C (A)5(AX« C\(A) +6 0 2 (A)+c -p3(A)>/A — (11) 

[0107] 

[Equation 12] 











-B 


b 









[0108] As a basis function, the thing of the publication written by VIHERU "major company 
MENTO and analysis OBU object reflectance spectra" of pages 4-9 can be used in a journal 
color research and application, volume 19, and number 1994 [ 1 or ], for example. It can be said 
that this basis function is a very general-purpose basis function in order to measure and 
compute many of natural photographic subjects and artificial photographic subjects. 
[0109] Or the spectral reflectance of the Macbeth chart may be measured, principal component 
analysis of the obtained spectral reflectance may be carried out, and the principal component 
vector of the number component of high orders may be used as a basis function. 
[0110] thus, it obtains — having had (several 12) — it is not what limited especially the 
photographic subject, and, ideally, is realized with all photographic subjects. Moreover, since 
Matrix B is a square matrix, a meaning solution can be acquired, and precision will also become 
almost comparable with all photographic subjects, however highly precise presumption is 
impossible for it from that a basis function can express no photographic subjects with the 3rd 
order, that it is the formula realized after the assumption whose photographic subject is perfect 
diffusion, and the noise not being further taken into consideration. 

[01 1 1] On the other hand, when a photographic subject is limited, a solution with highly precise 
multiple regression analyses and neural networks who perform presumption is acquired from the 
statistical property of the image data about a photographic subject, and spectral-reflectance 
data rather than it undoes a signal generation model (several 5) as mentioned above. However, 
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although presumption very highly precise about the limited photographic subject in this case is 
obtained, about the other photographic subject, an error becomes very large. 
[0112] So, in this invention, the highly precise presumed approach is beforehand prepared about 
the category of the limited photographic subject using the multiple regression analysis, the 
neural network, etc. And it judges whether it is the thing of the photographic subject which each 
pixel in the inputted image limited in the category judging section 108, and a group, then 
presumption for categories using said multiple regression analysis, neural network, etc. when 
judged are performed in a category, and if judged with belonging to neither of the categories, 
presumption by (several 12) will be performed. 

[01 1 3] The explanatory view of this processing shows drawing 8 . In drawing 8 , the presumed 
approach to be used is changed with the category signal 109 judged by the category judging 
section 108 (procedure 801). Presumption which specialized in the photographic subject by the 
multiple regression analysis or the neural network when the category signal 109 was a category 
1 or a category 2 is performed (a procedure 802, procedure 803), and if it is not which category, 
either, it will presume by (several 1 2) (procedure 804). 

[01 14] By doing in this way, very highly precise presumption is attained about the specified 
photographic subject, and an ..almost accurate solution can be acquired also about the other 
photographic subject. 

[01 15] Next, the presumed approach for every category is explained. 

[01 16] Although more than one are considered by the presumed approach for every category, 
here explains two kinds, the approach by the multiple regression analysis, and the approach by 
the neural network. 

[01 17] First, the approach using a multiple regression analysis is explained using drawing 9 . 
[0118] In the procedure 901, two or more image data of the photographic subject belonging to a 
category is obtained from the image input section, and spectral-reflectance data are obtained 
using the colorimeter. This situation is shown in drawing 5 . In a procedure 902, image data is 
changed into scalar image data by the same processing as the nonlinear clearance section 106. 
a procedure 903 — spectral-reflectance data — th e base — it is mad e a multiplier at 
conversion. A basis function may carry out principal component analysis of the spectral 
reflectance of two or more photographic subjects which may use VIHERU's and others thing as 
well as (several 12), or belong to a category, and the principal component vector of the number 
component of high orders may be used for it. Since it becomes that to which the basis function 
also specialized in the category in the case of the latter, expression precision becomes high, a 
procedure 904 — a multiple regression analysis — the base of image data to spectral- 
reflectance data — the matrix which presumes a multiplier is created. 

[0119] The detail of a procedure 904 is explained, the base of the spectral reflectance which 
computed the matrix arranged in horizontally several data minutes by making into a column 
vector two or more scalar image data computed in the procedure 902 in X and a procedure 903 
— if the matrix arranged in horizontally several data minutes by making a multiplier into a 
column vector is set with R — the base from image data — the matrix M which presumes a 
multiplier is expressed with (several 13). In (several 13), Rxx expresses a matrix of correlation. 
For example, RRX is the matrix of correlation of T and X, and is defined by (several 14). 
[0120] 

[Equation 13] 
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M=RhV .» -(13) 

[0121] 

[Equation 14] 

R H =RX T -(14) 

[0122] the base (several 13) is presumed to be — a multiplier and the base computed in the 
procedure 903 — it is the matrix determined that an error with a multiplier will serve as min. 
[0123] the matrix M acquired by the above procedure — using — the base of scalar image data 
x=(R\ G\ and B — ') t of arbitration to a spectral reflectance — multiplier r=(a, b, c) t is 
presumed by (several 1 5). 
[0124] 

[Equation 15] 

r-Mx (15) 

[0125] the acquired base — a spectral reflectance is computed from a multiplier. Above, the 
explanation about the creation approach of the presumed, matrix for every category by the 
multiple regression analysis is finished. 

[0126] here — the presumed matrix (several 13) for every category — the relation of the 
presumed matrix (several 1 2) used when judged with belonging to neither of the categories is 
explained [ and / (several 15) ]. 

[0127] As shown in (several 16), if the matrix which put C and a basis function in order for the 
matrix which put the sensibility of each band of a picture input device 101 in order as a column 
vector as a column vector is set with P, (several 5) of the signal generation model of a picture 
input device 101 can be written, the base of the matrix which X made the column vector two or 
more scalar image data computed in the procedure 902 here, and was arranged in horizontally 
several data minutes, and the spectral reflectance which computed R in the procedure 903 — it 
is the matrix arranged in horizontally several data_minutes_by making a multiplier into a column 
vector. 
[0128] 

[Equation 16] 

X-CPR (16) 

[0129] It is substituting (several 17). (several 13) (several 16) 
[0130] 

[Equation 17] 

-RR'F'C(C t PRR t P , Cy l x (17) 

[0131] if a photographic subject is not limited in (several 17) — the base of a spectral 
reflectance — since it can consider that the matrix of correlation RRR of a multiplier is a unit 
matrix, it is set to (several 18). In (several 18), + means the general inverse matrix of 
MUAPENROZU. If the number of bands of a picture input device is made to use to the 3rd same 
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order, since PtC will serve as a symmetric matrix in it, solution Lycium chinense can do a basis 

function in the usual inverse matrix. 

[0132] 

[Equation 18] 
r-P>C{CPP>CT l x 

-{Fcyx " (18) 

[0133] If the basis function used by (several 13) and (several 12) is the same, I will want you to 
be cautious of (several 18) becoming (several 12) and equivalence, the presumed matrix (several 
1 3) for every category and (several 1 5) — setting — the base — the case where the matrix of 
correlation of a multiplier is made into a unit matrix is equivalent to the signal generation model 
solution of (several 1 2). [ namely, ] 

[0134] Next, the neural network who is another approach of the presumed approach for every 
category is explained. 

[0135] First, a neural network's study procedure is explained using drawing 10 . In the procedure 
1001, the image data of two or more photographic subjects belonging to a category is obtained 
from the picture input device, and spectral-reflectance data are obtained using the colorimeter. 
This situation is shown in drawing 5 . Image data is; changed into scalar image data by the same 
processing as the nonlinear clearance section 106 in a procedure 1002. a procedure 1003 — 
spectral-reflectance data — the base — it is made a multiplier at conversion. A basis function 
may carry out principal component analysis of the spectral reflectance of two or more 
photographic subjects which may use VIHERLTs and others thing like (several 12), or belong to a 
category, and the principal component vector of the number component of high orders may be 
used for it. Since a basis function also becomes what specialized in the category in the case of 
the latter, expression precision becomes high. 

[0136] next, the procedure 1004 — the base of scalar image data to a spectral reflectance — 
study of the threshold of the neural network who presumes a multiplier, and weight is performed, 
the base which computed the scalar image data which the neural network considered as the 
multilayer perceptron and computed the-input-data-in the-proGedure-1 OOZrand-educator data in 
the procedure 1003 — it learns as a multiplier. 

[0137] if the scalar image data of arbitration is inputted into the threshold acquired by the 
above study, and a neural network with weight — as an output — a spectral reflectance — the 
base — a multiplier is obtained, then, the acquired base — a multiplier is changed into a 
spectral reflectance. 

[0138] All explanation of actuation of each part of the image processing system of drawing 1 is 
finished above. 

[0139] In order for this image processing system to operate as efficiently as possible, there are 
two important points. Unique data which shift from whether the data acquired in a procedure 
401, a procedure 901, or a procedure 1001 are suitable for one as what accomplishes one 
category, and a category are not contained, or another is whether a category comrade is 
disengageable. 

[0140] Then, the judgment approach of the singularity of the data in the category acquired in 
procedures 401, 901, and 1001 is first explained using drawing 1 1 

[0141] First, the image data acquired by the procedure 401, or 901 and 1001 in the procedure 
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1101 is changed into scalar image data by the same processing as the nonlinear clearance 
section 106. In a procedure 1102, the average mu and matrix of correlation sigma of scalar 
image data which were obtained are computed. In a procedure 1 103, it asks for Mahalanobis 
distance [ of each scalar image data ] g (x) by (several 8), and judges with the data with the 
larger Mahalanobis distance than a threshold being unique. Thus, what is necessary is just to 
remove the data judged that are unique from the data in a category. 

[0142] The threshold used in a procedure 1 103 is calculated as follows, for example. Generally, 
when x follows the m-th normal distribution, it is known that Mahalanobis distance g (x) will 
follow the chi-square districution of a degree of freedom m. Then, the value which shows a 
confidence interval 95% in the distribution function of the chi-square districution of a degree of 
freedom m is beforehand calculated as gthre, and if g (x) is larger than gthre, it will judge with it 
being unique data. 

[0143] although the judgment of the singularity of the above data was performed on scalar RGB 
space, or it completely performs same processing on spectral-reflectance space — or the base 
of a spectral reflectance — you may carry out on multiplier space, for example, the base — the 
spectral-reflectance data acquired in procedures 401, 901, and 1001 when carrying out on 
multiplier space — the 3rd base — a multiplier — changing — instead of [ of the scalar image 
data of procedures 1 102 and 1 103 ] — the base — what is necessary is just to perform the 
completely same processing using a multiplier 

[0144] since [ however, ] it is well in agreement with the bad data of the unique data judged on 
scalar image data space, and (several 13) (several 15) the presumed result to depend when 
these experiments are conducted — the base — the judgment with the scalar image data 
space more suitable than multiplier space was able to be performed. Above, the explanation 
about the singularity judging of data is finished. 

[0145] Next, the judgment approach of the separability of the category comrade who is another 
important point is explained. An exact category judging can be performed, so that it is 
disengageable enough as a category. For example, even if it sets up the red rose and the red 
color chart with which a color is alike as a different category, it is inse parable if a picture input 
device 101 catches those colors as the same signal value. That is, it can be said that 
separability is low. 

[0146] Therefore, the data of disengageable whenever of a category of each category are in 
whether the group is accomplished or not on scalar RGB space. The criteria which judge it 
become the following three points. 

[0147] "Separation criterion 1" The thresholds Rl and Ru of a category, thing "separation 
criterion 2 which the section which Gl, and Gu, Bl and Bu accomplish does not cross mutually 
The result of having carried out principal component analysis of the scalar image data of each 
category by the matrix of correlation," the contribution to the 2nd order is high — "separation 
criterion 3" if possible, a flat-surface comrade's include angle which the principal component 
vector to the 2nd order of the scalar image data of each category accomplishes is large — the 
inside which is these three which — although — the more it is satisfied, the separability of a 
category can be high, as a result can perform a category judging to accuracy, and, the more can 
raise presumed precision. 

[0148] Calculation whenever above category disengageable is explained using drawing 1 2 about 
the procedure performed on scalar RGB space. 
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[0149] In a procedure 1201, it judges whether it crosses at the category with mutual thresholds 
Rl and Ru which are separation criteria 1 first and section which Gl, and Gu, Bl and Bu 
accomplish, respectively. Next, image data is changed into scalar image data for every category 
in a procedure 1 202. In a procedure 1 203, it asks for the matrix of correlation of scalar image 
data for every category, and principal component analysis is carried out using a matrix of 
correlation. The 2nd point of a separation criterion is checked in a procedure 1204. Specifically, 
the contribution to a degree (the number of sensor bands - 1) is computed as a result of the 
principal component analysis for every category. Category separability is high if a contribution is 
high. 

[0150] Next, the principal component vector corresponding to the minimum characteristic value 
of each category is searched for in a procedure 1 205. The principal component vector 
corresponding to what has the smallest characteristic value among principal component vectors 
is because it is the normal vector of the flat surface which the principal component vector to a 
degree (the number of sensor bands - 1) constitutes. It asks for the include angle which the 
normal vector comrade of each category who becomes the 3rd point of a separation criterion 
accomplishes in a procedure 1206. If each normal vector is normalized, it can ask for an include 
angle by the inner product. Separability is high if an include angle is large. 
[0151] although the above procedure was performed on scalar RGB space — the completely 
same actuation — the base of spectral-reflectance space or a spectral reflectance — you may 
carry out in multiplier space, however, the base — to carry out on multiplier space, it is 
necessary to make the same naturally the basis function used by each category 
[0152] in addition/the base of a spectral reflectance — the base [ in / in the matrix of 
correlation used in a procedure 1203 when carrying out in multiplier space / (several 17) ] — it 
is equivalent to the matrix of correlation RRR of a multiplier. 

[01 53] The example of system application of the image processing system of drawing 1 is 
shown in drawing 1 3 . For picture input devices 101 and 1302, in drawing 13 , image processing 
systems 118 and 1303 are [ 1301 / a display and 1304 ] printers. The image of a photographic 
subject 1304 is inputted by~the-pictureJnput device J 301 ..and-the^spectrafcreflectance image 
1 19 is outputted by the processing in an image processing system 1302. The spectral- 
reflectance image 1 19 is passed to a display 1303 or a printer 1304, and after it is changed into 
the signal of each equipment, it is displayed on a display 1303, or it is outputted from a printer 
1304. Conversion of a signal to each equipment from the spectral-reflectance image 1 19 may 
be performed by CPU inside a display 1302 or a printer 1303, or after processing units, such as 
a special personal computer, perform, a display 1302 or a printer 1303 may be passed/Moreover, 
an image processing system 1 302 may be altogether processed by CPU of the picture-input- 
device 1 301 interior. 

[0154] By the system of such drawing 13 , once it changes the inputted image into the color 
data independent of equipment or equipment, and lighting, the true color of a photographic 
subject can be outputted to a display or a printer by changing into the signal of each output 
unit. 

[0155] When the obtained spectral-reflectance image 1 19 is outputted to a display or a printer 
and human being observes it like this application, false coutour may arise on the boundary of 
the field of each category. This is based on having presumed the spectral reflectance by the 
approach of carrying out a category judging and being different for every pixel. 
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[0156] What is necessary is just to take the following approaches, in order to solve such a 
problem. 

[0157] Although it is prepared for categories, and it reaches a Ta line train (several 13) (several 
1 5) or spectral-reflectance data are presumed by the neural network as it explained to the 
category with each pixel until now, a group then when it was judged What is necessary is to 
presume spectral-reflectance data also by the presumed approach (several 12) also when not 
being which category, either separately, and just to let the result of having carried out weighting 
of the data based on both [ these ] the presumption approach with the reliability belonging to a 
category be final spectral-reflectance data. 

[0158] the dependability belonging to a category — for example, — or (several 19) (several 20) 
it computes. In (several 19), the criterion function value of the category which computed f (x) in 
the procedure 601, the Mahalanobis distance which computed g (x) in the procedure 701 , and 
gthre are the thresholds of the Mahalanobis distance by the chi-square distribution used in the 
procedure 704. 
[0159] 

[Equation 19] 

weight(x)-l-f(x) • (19) 

[0160] 

[Equation 20] 

w eigkt{x)~$Q (20) 

Stkr* 

[0161] With the obtained weight the presumed solution rgeneral (x) by (several 12) also when 
not being the matrix (several 1 3) prepared for categories or (several 1 5) the spectral- 
reflectance data rcategory (x) presumed by the neural network, and which category, either is 
united by (several 21), and it outputs to the image recording section 1 17 by using obtained r (x) 
as the final spectral-reflectance data 1 1 5. 

[0162] 

[Equation 21] 

r(x) « (1- weight)- r^ix) - weight-r^ix) ( 2 1) 

[0163] In addition, with the gestalt of this operation, although the image input section of RGB3 
band is explained, when many filters are increased more not only in RGB, this technique can be 
applied similarly. Moreover, the image input section is good also as not only a digital camera but 
a scanner, and data which digitized analog output, and may apply this processing to each image 
of an animation further. 

[0164] Moreover, this invention downloads the program which memorizes actuation of the image 
processing system in drawing 1 to CDROM, and has been memorized to CDROM to RAM on PC, 
and makes a color presumption means process to CPU on PC. Or it memorizes to ROM in a 
picture input device, and said means is made to process to CPU in a picture input device. In 
this case, since the image data outputted from a picture input device can save the time and 
effort which installs a color presumption means on a computer like before since it becomes an 
input unit with the image data of a color space independent of not a color space display but the 
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equipment or equipment, and lighting of a proper, it has the advantage that it can treat simply 
also to the general user who is not detailed in a computer or color conversion. However, if it 
can be made to perform acquisition of the RGB image data of an input device by changing the 
mode, consistency with equipment is also taken conventionally. 

[0165] As mentioned above, according to the gestalt of this operation, the multi-statement of 
the set of the photographic subject used as the main components of the image inputted from a 
picture input device is carried out, and a means to presume the color data for which it does not 
depend on equipment or equipment, and lighting for every set is computed. And it can judge to 
which set each pixel of the image data inputted from the picture input device belongs, and 
whether it belongs to neither of the photographic subject sets, and highly precise presumption 
can be performed by presuming the color data for which choose a presumed means based on a 
judgment result, and it does not depend on equipment or equipment, and lighting. 
[0166] (Gestalt 2 of operation) With the gestalt 1 of operation, the judgment of the category to 
which each pixel belongs was performed using the statistical property, for example/the average 
value, and the Mahalanobis distance of the data belonging to a category- With the gestalt 2 of 
operation, the approach of judging from a difference with the color independent of the 
equipment or equipment, and lighting which are changed when it is assumed that it belongs to 
the color independent of the equipment or equipment, and lighting which are changed into a 
certain set a group, then when it assumes, and neither of the sets is indicated to it. 
[0167] The block diagram of the image processing system in the gestalt 2 of operation of this 
invention is shown in drawing 14 .. The number of the categories set up beforehand is set to two 
as an example here. 

[0168] The picture input device from which 1401 acquires the image data of RGB3 band in 
drawing 14 , The input image storage section 1402 remembers an input image and 1403 
remembers the input image 1402 to be, The whole control section to which 1404 performs 
processing control of each pixel of the input image 1402, The attention image data which is the 
pixel value of each pixel to which reading appearance of 1405 was carried out from the input 
image storage section by direction s of the whole con trol section 1 404, The nonlinearity 
clearance section in which 1406 removes nonlinearity from the attention image data 1405, and 
1407 are the image data which removed the nonlinearity acquired by the nonlinearity clearance 
section 1406, and this is henceforth made to call it scalar image data. The parameter storage 
section which memorizes the spectral-reflectance presumption parameter for every category 
with which 1408 was computed beforehand, the presumed parameter which 1409 uses at the 
time of spectral-reflectance presumption to which reading appearance was carried out from the 
parameter storage section 1408, and 1410 are the spectral-reflectance presumption sections 
which perform spectral-reflectance presumption using the presumed parameter 1409, the 
attention image data 1405 assumes, respectively that it belongs to neither a category 1 nor a 
category 2 nor the categories 1 and 2, and three kinds of spectral-reflectance data presume 
here. Each of 1411, 1412, and 1413 is spectral-reflectance data presumed in the spectral- 
reflectance presumption section 1410. The spectral-reflectance data with which, as for 1411, 
the attention image data 105 is obtained by the category 1 a group, then when it presumes by 
assuming, the spectral-reflectance data with which, as for 1412, the attention image data 105 is 
obtained by the category 2 a group, then when it presumes by assuming, and 1413 — the 
attention image data 105 — categories 1 and 2 — when it presumes by assuming that it 
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belongs to neither of the categories, it is spectral-reflectance data obtained. The category 
judging section which 1414 judges the category to which the scalar image data 1407 belongs, 
and determines final spectral-reflectance data, the spectral-reflectance data with which 1415 
was presumed, the control signal which supports that spectral-reflectance presumption of the 
attention image data 1405 ended 1416, the image recording section on which 1417 records 
spectral-reflectance data, and 1418 are an image processing system and a spectral-reflectance 
image with which 1419 is outputted from an image processing system 1418. 
[0169] Actuation of the image processing system of drawing 14 is explained. 
[0170] The image 1402 inputted from the image input section 1401 is memorized by the input 
image storage section 1403. And reading appearance of the pixel value is carried out one by one 
as attention image data 1405 from the input image storage section 1403 by directions of the 
whole control section 1404 to the nonlinear clearance section 1406. The attention image data 
1405 is changed into the scalar image data 1407 in the nonlinearity clearance section 1406. 
[0171] Next, in the spectral-reflectance presumption section 1410, three kinds of spectral- 
reflectance data are computed from the scalar image data 1407, assuming, respectively that the 
attention image data 1 405 belongs to neither a category 1 nor a category 2 nor the categories 1 
and 2. Since the presumed parameter 1409 used in that case is beforehand stored in the 
parameter storage section 1408, this is read and used. The category judging section 1414 
judges the category to which the attention image data 1405 belongs using three kinds of 
obtained spectral-reflectance data, and determines and outputs final spectral-reflectance data. 
The obtained spectral-reflectance data 1415 are recorded on the image recording section 1417. 
[0172] After processing of these single strings is completed to the attention image data 1405, 
the category judging section 1414 outputs the control signal 1416 meaning termination of 
processing to the whole control section 1404. In the whole control section 1404, if a control 
signal 1416 is received, the image data used as the following processing object will be read from 
the input image storage section 1403 as attention image data 1405. The above is repeated to 
the whole pixel of the input image 1402. 

[01 73] Actuation of the nonlinear~clearance-sectionJ406 is completelyjthe-same-as actuation 
of the nonlinear clearance section 106 in the gestalt 1 of operation among detailed actuation of 
each part of the block diagram of drawing 14 . 

[0174] Actuation of the spectral-reflectance presumption section 1410 is explained. In the 
spectral-reflectance presumption section 114 of the gestalt 1 of operation, spectral-reflectance 
data were presumed by the presumed approach which carried out category specialization based 
on the already determined category. When attention image data belongs to a category 1 with 
the gestalt of this operation to it and it belongs to a category 2, three kinds in the case of 
belonging to neither of the categories are assumed, and it differs in that the spectral- 
reflectance data in the case of [ these ] all are presumed. These concrete presumed 
approaches are not different from the approach described in the gestalt 1 of operation. 
[0175] The detail of the actuation of the category judging section 1414 used as the description 
of this invention is explained to the last. 

[0176] The spectral-reflectance data obtained by a category 1 or 2 a group, then when it 
assumes are obtained using a multiple regression analysis, a neural network, etc., and if the 
attention image data 1405 belongs to the category truly when it presumes by learning the 
statistical information of the data in a category in this way, a very good presumed result will be 
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obtained. However, when it does not belong to a category, a very bad presumed result is 
obtained and the difference is remarkable. 

[0177] the spectral-reflectance data obtained on the other hand when it is assumed that it 
belongs to neither of the categories — the spectral reflectance of a photographic subject, or its 
base — since it is presuming for not correlating correlation of a multiplier (i.e., ****** [ a 
matrix of correlation is a unit matrix ]), the presumed result of whenever [ middle ] which it is 
not necessarily inaccurate in the scalar image data of arbitration, and is not necessarily very 
good is obtained. 

[0178] In the category judging section 1414, a category is judged using the property of these 
presumed solutions. That is, the square error of the spectral-reflectance data obtained by each 
category a group, then when it assumes, and the spectral-reflectance data obtained when it is 
assumed that it belongs to neither of the categories is searched for, respectively, and it judges 
with a square error belonging to the category of the smaller one. 

[0179] The judgment procedure in the category judging section 1414 is packed into drawing 15 . 
In a procedure 1501, the spectral-reflectance data 1411, 1412, and 1413 at the time of 
assuming that attention image data belongs to neither of the categories, a category 1 nor a 
category 2, are inputted into the category judging section 1414. The square error E1 of 
spectral-reflectance data 1411rcategory1 obtained in the procedure 1502, having assumed that 
it belonged to a category 1 and spectral-reflectance data 1413rgeneral obtained having 
assumed that it belonged to neither of the categories is searched for by (several 22). In (several 
22), rcategoryl (i) is the spectral reflectance of wavelength i (nm), and uses the sum of the 
error between 400nm and 700nm as an example by error calculation of (several 22). 



[0181] The square error E2 of spectral-reflectance data 141 1rcategory2 obtained having 
assumed that it belonged to-a-eategory-2~and-spectral=refleetanGe-data-1 41 Srgeneral obtained 
having assumed that it belonged to neither of the categories as well as [ completely ] (several 
22) is searched for. 

[0182] Next, in a procedure 1503, it judges which is smaller between E1 and E2, and an error 
makes the smaller one a category candidate. In a procedure 1504, it judges whether a category 
candidate's error E is smaller than the threshold EThreshold decided beforehand. If small, a 
category candidate will be determined as a category to which the attention image data 105 
belongs, and if larger than a threshold, it will determine to belong to neither of the categories. In 
a procedure 1505, the data according to the category determined among the spectral- 
reflectance data 141 1, 1412, and 1413 are outputted as a final solution 1415. 
[0183] Above, explanation of actuation of the block diagram of the gestalt 2 of operation is 
finished. 

[0184] Also with the gestalt of this operation, the same example of system application as 
drawing 13 of the gestalt 1 of operation can be constructed. Thus, when changing into a display 
or a printer signal the spectral-reflectance image obtained with the image processing system of 
drawing 2 and observing as an image, false coutour may arise on a field boundary. This is 



[0180] 

[Equation 22] 




(22) 
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because it presumes by the different presumed approach for every category, so the difference 
of data serves as false coutour and it appears. 

[0185] By solving such a problem, as it is, each pixel carries out weighting of the spectral- 
reflectance data 1413 presumed for belonging not using the spectral-reflectance data 141 1 
presumed a group, then when it was judged, or 1412 in neither of the categories, the spectral- 
reflectance data 141 1 of each category, nor 141 2, according to the reliability belonging to a 
category to a category 1 or 2, and should just use them as final spectral-reflectance data. 
[0186] The reliability belonging to a category is computed, for example (several 23). In (several 
23), Ecategory (x) is an error in the affiliation category in the attention image data x computed 
in the procedure 1502, and EThreshold is the threshold used in the procedure 1504. 
[0187] 

[Equation 23] 

weighty- E T™ (X) (23) 

J hbnahoU 

[0188] By obtained weight weight (x), the spectral-reflectance data rgeneral (x) also when not 
being the spectral-reflectance data rcategory in the case of the judged category (x) and which 
category/either are united by (several 21), and it outputs to the image recording section 1417 
by using obtained r (x) as the final spectral-reflectance data 1415. 

[0189] As mentioned above, according to the gestalt of this operation, the multi-statement of 
the set of the photographic subject used as the main components of the image inputted from a 
picture input device is carried out, and a means to presume the color data for which it does not 
depend on equipment or equipment, and lighting for every set is computed. And the color which 
does not depend for the set to which each pixel of the image data inputted from the picture 
input device belongs on the equipment or equipment, and lighting into which it is changed by a 
certain set a group, then when it assumes, It can judge from a difference with the color 
independent of the equipment or equipment, and lighting which are changed when it is assumed 
that it belongs to neither of the sets, and highly precise presumption can be performed by 
determining the color data for which it-does not-depend on-equipment or equipment, and lighting 
based on a judgment result. 

[0190] (Gestalt 3 of operation) The main components of the gestalt of this operation are the 
same as that of the gestalt 1 of operation shown in drawing 1 . Actuation of the category 
judging section 108 differs from the gestalt 1 of operation. 

[0191] With the gestalt 1 of operation, the judgment of the category to which each pixel belongs 
was performed using the statistical property, for example, the average value, and the 
Mahalanobis distance of the data belonging to a category. With the gestalt 3 of operation, the 
category which belongs by the neural network is judged to it. 

[0192] Detailed actuation of the category judging section 108 in the gestalt 3 of operation is 
explained. Study needs to determine beforehand a parameter called weight and threshold of the 
neural network who uses for a category judging before actuation of the image processing 
system of drawing 1 . A study procedure is explained using drawing 1 6 . The case where the 
number of categories is two as an example is explained. 

[0193] In the procedure 1601, as many image data of the photographic subject belonging to 
categories 1 and 2 and image data belonging to neither of the categories as possible are 
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acquired first. In a procedure 1602, all the image data acquired in the procedure 1 601 is 
changed into scalar image data. In a procedure 1603, the number of input data and a category is 
learned by the neural network by using all scalar image data as educator data. 
[0194] A neural networks conceptual diagram in the gestalt of this operation to drawing 17 is 
shown. Input data is the 3rd order of scalar image data, and output data are the primary data of 
a category number. 

[0195] If the category judging section 108 receives the scalar image data 107 of the attention 
image data 105 from the nonlinear clearance section 106 using the neural network learned by 
the above procedure, a category will be presumed and the category signal 109 will be outputted. 
[01 96] As mentioned above, according to the gestalt of this operation, the multi-statement of 
the set of the photographic subject used as the main components of the image inputted from a 
picture input device is carried out, and a means to presume the color data for which it does not 
depend on equipment or equipment and lighting for every set is computed. And it can judge by 
the neural network to which photographic subject set each pixel of the image data inputted 
from the picture input device belongs, and highly precise presumption can be performed by 
presuming the color data for which choose a presumed means based on a judgment result, and 
it does not depend on equipment or equipment, and lighting. 

[0197] (Gestalt 4 of operation) The gestalt 4 of operation shows the example which uses a 
picture input device as equipment which measures the color temperature of a display as an 
example of system application which used one image processing system of the gestalten 1-3 of 
operation. That is, the photographic subject of a camera is displayed. 
[0198] In order to measure the color temperature of a display, it is common to use the 
colorimeter of dedication. However, since the colorimeter is expensive, it is difficult for a 
general user to purchase only for the object. 

[0199] Then, according to the image processing system of this invention, since the XYZ 
tristimulus values of a display are computable from the picture signal of a digital camera, it can 
consider as substitution of a colorimeter. 

[0200] The gestalt of the operation which constituted the digital camera and the image 
processing system of this invention as substitution of a colorimeter as a system which 
measures the color temperature of a display is explained. 
[0201] Drawing 18 is the block diagram. 

[0202] the document 122-1996 which is a color chart on the display whose 1802 1801 
measures a display and measures a color temperature in drawing 18 , for example, the 
international-standards-ized engine CIE is taking out — " — THE relation cypripedium BITOUIN 
digital and KARARI metric data [ ] — in FO computer conte RORUDO C R tee display", if there 
are gray gradation, red, blue, and XYZ tristimulus values at the time of the green maximum 
luminescence, it is supposed that a display can be modeled. Therefore, what is necessary is just 
to also let the color charts 1802 displayed on a display be these colors. Next, 1803 is a digital 
camera, 1804 is an image processing system, and it is the same as the equipment explained to 
either of the gestalten 1-3 of operation. The image processing system is memorized on ROM of 
a personal computer, and performs the actuation by CPU on a personal computer. 
[0203] First, the category which should be set up is explained as preparation before the system 
of drawing 18 operates. 

[0204] With the gestalt of this operation, the category set up beforehand is set to five, red, blue, 



27/29 



This Page Blank (uspto) 



* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 

LThis document has been translated by computer So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3 .In the drawings, any words are not translated. 

green, bright gray, and dark gray, dark gray — the driving signal (0-255) of a display — the 
following (50, 50, 50) gray — pointing out — bright gray — other than this — ** — it carries 
out. Drawing 19 is the explanatory view of category setting out in a display. 
[0205] And in order to determine the recursion matrix or neural network who uses for 
presumption by each category, let the photographic subject in the category acquired in the 
procedure 901 of drawing 9 , or the procedure 1001 of drawing 10 be each color at the time of 
changing two or more color temperatures of a display. If a red category is mentioned as an 
example and explained, let the photographic subjects used in a procedure 901 or a procedure 
1001 be 12 colors which considered the driving signal of a display at the time of making a 
sequential change of the color temperature setting out of a display to 9500K at every 500K 
from 4000K as the red maximum luminescence (255, 0, 0). The data of the photographic subject 
which belongs to a category similarly about other categories are acquired. Based on these data, 
the procedure of determining a recursion matrix or a neural network is not different from the 
gestalten 1-3 of operation. 

[0206] Next, actuation of the system of drawing 1 8 is explained. 

[0207] A digital camera 1803 photos the color chart 1802 on a display 1801. Since a color chart 
has more than one, it may photo these at once and may divide them into multiple times. And 
the picture signal of each obtained color chart 1802 is acquired. An image processing system 
1804 is one approach of the gestalten 1-3 of operation, and computes the spectral radiance of 
each color chart. With the gestalten 1-3 of operation, although the spectral reflectance is 
computed from the picture signal, in a luminescence body like a display, there is no concept of a 
reflection factor and the spectral radiance which covered lighting over the spectral reflectance 
as used in the field of the usual reflective body serves as a component, if spectral radiance is 
set with -R' (lambda) — R' (lambda) — the spectral distribution S (lambda) of a spectral 
reflectance R (lambda) and lighting — using (several 24) — it can express. 
[0208] 

[Equation 24] 

*XA)-*(A)S(A) - (24) 

[0209] (several 24) — using (several 5) — if it rewrites (several 25) — ■ if it becomes and 
spectral radiance R ? (lambda) is used instead of a spectral reflectance R (lambda) in the 
gestalten 1-3 of operation, spectral radiance can be obtained in the completely same procedure. 
[ therefore, ] It is color data for which spectral radiance does not depend on equipment to a 
spectral reflectance being color data independent of lighting and equipment. 
[0210] 

[Equation 25] 

r R'mjC R (k)RXk)dk . 

G^jC G (k)R\k)dX - (25) 

[021 1] Spectral radiance R' (lambda) is presumed using the presumed matrix or neural network 
in the category into any of the five above-mentioned categories it goes from the picture signal 
of each color chart judged the image processing system to be, and it was judged to be. The 
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obtained spectral radiance is changed into XYZ tristimulus values by (several 26). In (several 26), 
x (lambda), and y (lambda) and z (lambda) are color matching functions decided by the 
standardization engine CIE. 

[0212] :> 

[Equation 26] 
' X-fx(X)RXX)dX 

Ymfy(X}RXX)dX (26) 

[0213] or the base of the spectral radiance in each category — since a multiplier is presumed - 
- XYZ tristimulus values — not changing — the base — XYZ tristimulus values may be directly 
presumed in recursion procession instead of a multiplier. Thus, it not only presumes a spectral 
reflectance or spectral radiance, but highly precise presumption of this invention is attained by 
the approach completely same as XYZ tristimulus values. 

[0214] As mentioned above, when according to the gestalt of this operation the photographic 
subject of the image inputted from a picture input device is considered as a display and it aims 
at measuring the color temperature of a display, red, blue, green, bright gray, and dark gray set 
up five kinds of sets of a photographic subject, and a means to presume the spectral radiance 
which is color data for which it does not depend on equipment for every set is computed. And 
what the color temperature of a display can be presumed to high degree of accuracy, and a 
colorimeter substitutes for a digital camera presuming the spectral radiance which is color data 
for which judge to which photographic subject set each pixel of the image data inputted from 
the picture input device belongs, choose a presumed means based on a judgment result, and it 
does not depend on equipment for is made. 
[0215] 

[Effect of the Invention] According to this invention, the image-processing approach and image 
processing system which change into high degree of accuracy the color picture data inputted 
from the picture input device in the color space for which it does not depend on high degree of 
accuracy at equipment or equipment, and lighting can be offered as mentioned above. 



[Translation done.] 



29/29 



This Pago 




